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ANYTHING »» EVERYTHING 


FOR OXY ACETYLENE WELDING and CUTTING 
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Airco-Davis-Bournonville 
No. 3700 Heavy Duty Welding Torch 


Airco - Davis - Bournonville torches 
represent vears of experiment and 
test. Their leadership has been 
strengthened with the passing of time. 





Write for Airco booklet: | i 


“Anything and Everything for Oxyacetylene Welding and Cutting.” 


ATR REDUCTION SALES COMPANY | 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Weld- 
ing and Cutting Apparatus and Supplies, Acetylene Generators, and Spe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 


Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 
“Airco Oxygen and Acetylene Service is Good Service.” 
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Propeller hub cut with Oxweld Cutting Blowpipe 
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It Couldn’t Be Done—So They Did It 


What Oxweld has 
done for others— 
Oxweld can do 





“Oxweld Can Do It” 
tells what oxwelding 


is doing—write for it 





Accomplishing the seemingly impos- 
sible is common practice among 


Oxweld Service Engineers. 


After hours spent in vainly trying to 
wedge this broken propeller from its 
shaft——after more hours wasted in 
trying to expand the partially sub- 
merged metal—an Oxweld Service 


Engineer was summoned to the job 


‘ and in twenty-five minutes the cast 


iron hub had been cut thru and the 
shaft freed. 


But emergency work such as this forms 


but a small part of Oxweld usefulness. 


OXWELD ACETYLENE COMPANY - 


In hundreds of plants the oxwelding 
and cutting blowpipes are making bet- 
ter products at reduced cost and in 
less time and everywhere the process 
is eliminating manufacturing delays 
by remaking worn and broken ma 
chinery on the spot with scarcely any 
lost time. 

Oxweld Service Engineers (stationed 
in more than fifty important cities) 
will tackle your problems upon request 
and without charge. 


Write for an illustrated book ‘“Oxweld 
Can Do It.” 


Newark, N. J. » Chicago + San Francisco 


Sales Representatives in the Principal Cities of the World 


WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 


1280-22 : 
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ROX 
CUTTING 


APPARATUS AND SUPPLIES 





2311 EAST 524 ST. 
LOS ANGELES, CAL. 


1135 THIR.D ST. 
OAKLAND, CAL. 
3562 PEIRPONT AVE. 
SALT LAKE CITY, UTAH 


597 BEAUFAIT ST. 
DETROIT, MICH. 
29920 FIRST AVE.,SO. 
SEATTLE, WASH. 


30350 HURON ST. 
DENVER, COLO. 
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REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 


‘THE MODERN TORCH 
BEARER CARRIES A 
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Buyers’ Index 
Readers of Ohe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding apparatus and . 
supplies. Che advertising section A SN the principal manufacturers : 
of the United States. 
® 





ACETYLENE GENERATORS 
Air Reduction —» -4 Co. 
Carbie Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 

} eng ML Acetylene Co. 

Smi.h's inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 


4LUMINUM FILLER RODS 
Air Reduction Sales Co. 
Bierman-Everett eT Co. 


Burdett Oxygen 
Carbic Mfg. Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
The Imperial Brace Mt Co 
™m s. 
Co. 


aeeerent Brass Co. 
ern Engineering Co. 
Oxweld Acetylene Co. 


Puro: 0. 

paperior -Acetylene Mach. Ce 

Torchweld t Co. 

United States Welding Co. 
ALUMINUM FLUX 

Air Reduction ty - Co. 


Bierman-Everett fen Co Co. 


Carbic Mfg. 
Seetebemmenet le Co. 


The a oy Brass Mfg. Co 
ABauck . Co, 
Imperial Co. 
odern Engineering Co. 
orey Flux & Chemical 
Oxweld Acetylene Co. 





M \ 
Purox Co. 
Superior -Acetylene Machine Co. 
Porchweld Bauipment Co. 
United States Welding Co. 
ALUMINUM SOLDER 

Alr Reduction one fo. 

Welding Co. 
a ag 
Metals Welding Co. 


MBuftalo. Dental Mig. Co. 


ua. Co. 


oan taenern) 
Are Cut + Weldi Co. 
%, ting ng 


ASBESTUS 

Alr rae 
Chicago Shield Co. 
Davis- ville Co. 
F. D. & Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 
Rochester Welding Works 
349 Orchard St, Rochester,N.Y. 





CARBIDE 
Carbie Mfg. 
CARBON petri Paste, Etc.) 








Garbie = So. veg 


| Co. 
The Imperial Brass Mfg. ©o. 
Modern herwiag » | Co. 
United States Wel Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith’s Inventions, I 
Superior Oxy-Acatyiene pousttee Ce. 
Torchweld Pn a 
Universal 


—<s ain ome 


ir Reduction Co 
Seersee -Everett Foundry Co. 
Burdett Co. 
Davis-Bournonville Co. 


i 1 Oxygen Co. 
Sorchweld 4 Equipment Co. 


Bastian- Blessing Co. 
Buffalo Dental Mfz. Co. 


Davis-Bournonville Co. 

Hauck Mf« Co 

Imperial Brass Mfg. Co. 

Purox Co, 

Smith’s Inventions, Inc. 

Sunertor Oxv-Acetviene Machine Co 

Torchweld Equipment Co. 
ACETYLENE (Compressed in Cylinders) 

Alr Reduction Sales Co. 

Commercial Acetylene Supply Co. 

Prest-O-Lite Co. 

Air Sales Co. 


Berle te Co. Foundry Co. 
Wm. Cramp & Sone 


Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 
Burdett Oxygen Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

a Acetylene Co. 


Superior ane Ry Machine Cc 
eld Ba ‘ 


FN me ae ul 
Un tes! Weldit 
Sebvelesi” Seo siding Ce 


acne ELECTRIC 
N. A. Strand & Co. 
Wodack Electric Tool Corporation 





CABLE (For Leads) 


Electric Arc Cutting & Welding Co. 
General Electric Co. 
Metals Welding Co. 
noes BL a dtrode Co. 
m Engineering Corp. 
Wilson Welder & Metals Co. 


CARBIDE (Calcium) 


Air Reduction Sales 
American Carboli 


Co. 
ite Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


Soeaeanee Ue Cates) 


Air Reduction Sales Co. 

National Carbon Me og 

U. 8. Welding Co. 

Electric Arc Cutting & Welding Co. 


CARBON REMOVING TORCHES 


See “Torches” 


CAST IRON FILLER BODS AND FLUX 


Burdett Oxy Co. - 

Sterman-Ireerent Fdy. Co. 

Carbic Mfg. Co. 

Central Steel & Wire Co. 

Chicago Steel & Wire Co. 
ns 

Reva Seereanumy Ce. 


eden Co. 
Miectrie yo ‘srs & Cutting Co. 


John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 


Superior -Acetylene Machine Uo 
Torchweld Bquipment Co. 


‘Transportation = Corp. 
United States Wel: 


OOPPER FLUX 
Air Reduction Sales Co. 


Bierman- de og Foundry Co. 

Carbic Mfg. 

Davis- Davis: Bournonville Co. 

aoe Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 

Electric Arc Cutting & Welding Co. 
OYLINDERS 

Wm. Wharton. Jr., & Co. 


a a PORTABLE ELECTRIC 
EB. Strand & Co. 
Wodack Blectric Tool Corporation 


ELECTRIC ARC WELDING OUTFITS 
—_ Are Bieetrie Co. & se Co. 


Ee ee 
> 
‘Wilson Welder & Metals Co. 
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Here are some hard facts 
that will interest you 


The most efficient ox- 


ygen or hydrogen is the 
purest. 


A small difference in 
the purity of the gas 
makes a very great dif- 
ference in the amount of 
gas required to do the 
work and in the speed 
with which it can be 
done 


Swift & Company’s 
oxygen and hydrogen 
are better than 99.5% 
pure. That means that 
they are as pure as it is 
possible to make them. 


And this standard of 
purity is faithfully main- 
tained. Every tank of 


gas that leaves the Swift 
producing plant has met 
asevere quality test, and 
is ready to deliver a full 
measure of work. 


Swift & Company’s 
oxygen and hydrogen 
are produced in one of 
the largest plants in the 
world. Our equipment 
permits us to deliver 
either oxygen or hydro- 
gen to the users of these 
gases, when, where, and 
in such quantities as 
they are required. 


Take advantage of 
Swift’s service. 


Use Swift’s Oxygen 
and Hydrogen. 


Swift & Company, 
U.S. A. 
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ELECTRODE HOLDERS 
Electric Are ws & Cutting Co. 
General Electric Co. 
_ Are Lemmy Co. eo 
Transportation prota ‘orp. 
Wilson Welder & Metals ati 
ELECTRULYTIC VALGEN AND HYDBOG 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 


In gen 
Universal Oxygen Co. 


Central steel & Wire Co. 
Chicago oe & 


Wire Co. 
Wm. Cramp & Sons 
Electric Arc base & Welding Ce. 
Davia-Bournonvillie 
Bauck Mfg. Co. 
Modern Engineering Co. 
The imperia! Brass Mfg. Co. 
Oxweid Acetylene Co. 
Purox Co. 


Page Wire Co. 
Superior Uxy-Acetylene Machine Co. 
tion eering 


Corp. 


Air Redurtion Sales Co 

Let eon pin nn Yael Co. 
Burdett 

Central Steel & Wire ry 
Bierman-fverett Fdy. 

Carbic Mfg. Co. 

Davis- Buu: nonville Co. 


ithe Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweid Acetylene Co. 


Page & Wire Co. 
perior Nn ne Machine Ce. 
hweld t Co. 
United Sun's elding Co. 


ee ae Fay. Co. 
Carbic s- 

Central Steel & Wire Co. 
Universal gen Co. 
Wm, Cramp & Sons 
Davis-Bournoovilie Co. 


Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg Co. 
Modern Engineering Co. 


Purox Ce. 

hey ———e Co. 

Torchweid Equipment Co. 

éu r Oxy-Acetylene Machine Cr 
Un ‘od States Welding Co. 


FIREPROOF PLASTIC 
National Carbon Co. 
U. 8S. Welding Co. 

FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 
Alr Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Purox 

Smith's Inventions, Inc. 


Hauck Mfg. Co. 
GAS BURNERS (Preheating) 
Alr Reduction Sales Co. 
Davis-Bournonville Co. 
Purox Co. 
Superior nr -Aostetons Machine Ce. 
Triversal Oxveen © 
Weldit Acetylene Co. 
GANGES 


Burdett Oxygen 
International . Co. 


GLOVER (Welders Ashestes) 
Air Reduction Sales Co. 
Burdett ()xygen Co. 
Carbic Mfg. Co. 
Chicago Kye Shield Co. 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 


x Co, 

Torchweid Equipment Co. 
yy FR 

r Reduction Sales Co. 
Sarbic Mfg. Co. 
hen ee _, snield Ca. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
—— Engineering Co. 


x Co. 
= Weldtrode Co. 
Transportation Engineering Corp 


HA FURNACES 
Hauck x 
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HOSE (Oxygen and Acetylene) 
Air Reduction —— Co. 


Burdett Oxygen 

Buffslo Dents! ! Mis. Co. 
Carbic Mfg. Co. 
Davis-bBeurnonville Co. 
peseronseass ~heg oy Co. 
py 7 Co. 
K-G Welding & ‘Citing Co. 
Oxweld Acetylene Co. 


Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Ce. 
Torchweild uipment Co. 

United States Welding Co. 


HOSE UNIONS 
Air Reduction Sales Co. 


Carbic Mfg. Co. 
Davis- 


Hauck Mig Cu 
Imperial Brass Mfg. Co. 
ternatio 


In mal Oxygen Co. 
K-G Welding & Cutting Co. 
Purox 

Smith's Inventions, Inc. 


Superior Oxv-Acetylene Machine Ce. 
Torchweld Equipment Co. 


HYDROGEN 
Burdett Oxygen Co. 
Products Association 
Internationa! Oxygen Co. 


GYDROGEN PLANTS 
Burdett Oxygen Co, 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Saies Co, 
Carbic Mfg. Co. 
ye ee lr Co. 
Mauch Mig. 
The Imperial ‘Brass Mfg. Co. 
Brass Co. 


Engineering Co. 
Oxweid Acetylene Vo. 


Sautn'’s inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 


NEEDLE VALVES 
Air Reduction Sales Co. 


Burdett Oxygen Co. 

The Bastian-biessing Co. 

Buffalo Dentai Mfz Co. 
Davis-Bournonville Co. 

Federal Grass W urs. 

The Imperial Brass Mfg. Co. 

K-G Weiding & Cutting Co. 

Purox 


Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
Torchweld uipment Co. 


NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OIL BURNERS (Preheating) 
Alr Reductio~ Sales Co. 
Carbic Mfg. Co. 
The Imperia! Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 


OXY-ACETYLENE CUTTING MACHIN&ES 
Davis- Bournonville Co. 
Air Reduction Sales Co. 


OXYGEN (Compressed in Cylinders) 
Air Reduc:ion Sales Co. 
Burdett Oxygen Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The tinde Air Products Co. 
Purox Co. 


Switt & Co. 
OXYGEN AND HYDROGEN GENERATING 


Gas 
International Oxygen Co. 
Universal Oxygen Co. 


as * ig PLANTS (Liquefaction) 
M. Keith Dunham 


PREHEATING Ft KNACES 
Bu a Mfg. Co. 


& 
Superior Oxy-Acetyiene Machine Co. 
ag my be me GAUGES 


Baice 'sSlecing’ So 
Burdett Oxygen Co. *. 
Carbic Mfg. Co. 

Davis-Buurnonville Co. 

— Mfg. Co. 


The Imperial! Brass Mt. Co. 
Modern Engineering Co. 
Purox 


Oxweid Acetylene Co. 

Smith’s Inventions, Inc. 

‘ e Sao enwtaas Machine Ce. 
Torch t Co. 

Salad” Bees Wal Co 
REGULATING VALVES (Acetylene) 
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Davis-Bournonville Co. 

Federal Brass Works 

Hauck Mfg. Co. 

[International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

‘weld Acetylene Co. 

Purox Co. 

> inventions, Inc, 
perior Oxy-Acetyie 

Torchweid itpment Co pene Co 

United States Welding Co 


mee. PORTABLE EL 
N. A. Strand & (no, ae 
Wodack Electric Tool Corporation 


BEGULATING VALVES (Hydregen) 
The Bastian-Blessing Co. 
Burdett Oxygen Co 


Federal Brass Works 
es Oxygen Co. 
e Imperial Brass Mfg. © 
Modern Engineering oe ™ 
K-G Welding & Cutting Co, 
a Oxy-Acetyl 
uperior -Acetylen 
Smith's Inventions. Inc. ieee Oo. 
Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 


Air Reduction Sales Co. 
The Rastian-Blessing Co. 
oa Mfg. Co 


Imperial Brass M 
H c fg. Co. 


x Co. 
Smith's Inventions, Inc. 

SAND BLAST 
Transportation Engineeriug Corp. 


L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Co. 


SOLDERS 
Liberty Welding Co. 


TORCHES ( ~Ai 
_ ; Oxy-Acetylene Welding and 
Air Reduction Sales Co. 
The mnction Buseving Co. 


Burdett Ox: Co. 
ie ygen 
Davis-Bournonvilie Co. 

Brass Works 
International Oxygen Co. 
The Imperiai Brass Mfg. Co. 
K-G i. wean & Cutting Co. 
Metals Welding Co. 

Modern Engineering Co. 
(xe sid Soneee Co. 


Purox 

P.vat-O-Lite Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
Torchweld uipment Co. 

United States elding Co. 


TORCHES * 
Cutting) (Oxy-Hydrogen Welding ané 
The Bastian-Blessing Co. 








Texas Headquarters for Welding 
and Cutting. e Best Equipped 
Plant in the State. 

Southern Welding & Machine Co. 
212-14 College Street 
San Antonio, Texas 
Davie Gesenteeues be 
International Co, 


The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engin Co, 
Oxweld Acetylene 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Bawtpment Co. 
‘orchwe u t 
United States Welding Co. 


TANK CONNECTI A 
i. ‘wenn (Oxygen and Acety 
Air Reduction Sales Co. 
Payer op - pee +s 
nternatio gen 
Purox Co. 


gman's reetions. og 

ior Oxy-Acetylene hi Cc 
The Imperial Brass Co. ome 
Torchweld Bauipment 


THERMALENE G OUTFITS 
Thermalene Gas Corporation 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 





Pome stocks of mien Carbide in Generator Sizes of Union Carbide For Oxy-Acetylene Welding and 

re r commerce sizes are car- ; 

ried at each of Union Carbide Sales Packed in 100 Pound Drums pel yes 8 Sci 

Company’s Warehouses listed be- : : ~ 

low. a 2 is ie P 3% in. x 2 = (Lump) Torches and Flare Lights, and nu- 
Requests for information and spe- 2 inex % in. (Egg) merous other pieces of Acetylene 

cial correspondence should be ad- 1%4in.x ¥% in. (Nut) generating apparatus designed for 

dressed to our New York, Chicago ; % ‘ the use of one of these sizes of Car- 

or San Francisco offices. % in. x 1/12 in. (Quarter) bide. 

Peoples Gas Building Carbide and Carbon Building Balfour Building 

Chicago, IIl. 30 East 42nd St. California and Sansome Sts., 
New York San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 









ALABAMA INDIANA Raleigh sv es eeeveseraeeaseasees 
Birmingham............. 12 So. 20th St. Evanaville.......s.eeesee 1601 Illinois St. 32 W. Hargett St., P. O. Box 149 
Mobile. .....cccsccee: 16 S. Commerce 8t. Pert, Wayne... .csacsnnns 2206 Broadway Wituington 6 « MA aL Db ewes 
Montgomery........ 15 Washington Ave. Indianapolis...... 601-637 Kentucky Ave. = = Castle Queen and Surry Sts. 

ARIZONA Terre Haute........++.. 714 N. Fifth St. Wilson..700 Goldsboro St., P. O. Box 272 
PROOMIZ. 2c cccscvecss 42 8S. Central Ave. IOWA NORTH DAKOTA 

ARKANSAS Davenport....cccccccess 118 Harrison 8t. Fargo———Fifth St. and Second Ave. N. 
Wt, Smith. .....sccceeee. 123 S. Ninth St. Des Moines........-. Third and Elm Sts. OHIO 
BACCO BOGE ban. >< e:00:0 c0i0- 1400 E. 6th St. Dubuque....... 8th and Washington Sts. eres Factory and Moore Sts. 

CALIFORNIA Fort Dodge..... Central Ave. at 16th 8t. Canton. .....«- 618 Mulberry Road, 8. B. 

RT OE RT .932 H St. Ottumwa..... 207-9-11 S. Washington St. CGiacimbati.....:.«stipeeeeee 67 Plum Sst. 
Te DION, 560.00 4 00% 639 Gibbons St. Sioux City. .925 —— St., P. O. Box 398 Cleveland....... 631 Hanna Bldg. Annex 
Oakland (See San Francisco). Waterloo.........+. 209 East Fourth 8t. GaleenBUs. s,s... >> .eenen 330 Dublin Ave. 
PO Sock ceetaseccsccte 217 O St. hi pnt Dayton...... 104-114 S. Wayne Ave. 
San Diego...........Seventh and J Sts. Pitishurgh. ....:.seesnued 824 N. Broadway COE. st oes ....3388 East High 8t. 
San Francisco Office, Balfour Bldg...... et Sa eee 154 N. Fifth st. Mansfield. ... ‘40 West Third 8t. 
weer e eee see esses eseced 351 California St. Wichita....Douglas and Sycamore Aves. Steubenville..... 324-843 N. arene St. 

COLORADQ P. O. Box 961 CS + err yr 4 8. Erie St. 
Denver...... Nineteenth and Wazee Sts. KENTUCKY Youngstown..... Jones a Brittale gts. 

CONNECTICUT i METOEEOE Beaver Creek Zanesville......- ..-+-Main and 2nd Sts, 

Hartford.............-- 412 Trumbull St. Gontral City... <ccstncheas 306 Broad St. OKLAHOMA at 

DISTRICT OF COLUMBIA Louisville....... otreenes 126 EB. Main St. McAlester. ~...seececceeeee8 * gs a 

PRE 559 ik x Venn wink 5:o50 5 0 Middlesboro....... 1701 Cumberland Ave. Oklahoma City...--- 4 wert Boulder St. 
ap sian Maryland Ave. and 9th St., 8. W. LOUISIANA TUISA.. .- see re ree nnn sass 

FLORIDA New Orleans.........+:+ 4124 Toulouse St. oyt Sts. 
Jacksonville, 13 Cedar St., P. O. Box 124 Shreveport.......+--...-+ 616 Market St. Ppertiaas. .. caicata eat TAS a 
Tampa, .. vss -.1702 Grand Central Ave. MAINE — 262 Bast End Ave 

Poreiandé. ...6<siseeeaee 11 Exchange St. Beaver. ..+--+-seees9 klin St. 

GEORGIA MARYLAND DuBois....Weber Ave. and Frank 
a ee ee BNO teers... 5.505207 19 E. Lombard St. East Greensburg. .Clark and George Sts 
Savannah, Ogeechee Canal and Brough- Comborinng |. 25-508 Si. P.O. Box i72 Harrisburg....--+++++: Sy k 

tae sam Salisbury... Mill 8t., Opp. Fulton Station Tohnstown. Messenger St. and a. 
sa 2 TLINors '* MASSACHUSETTS Pittsburg =... - Becond and Fishers 
cago..... ©. Michigan_Boulevar In@ian Orchard ...%.csweecudaseshs soe sburgh ....+.+++. ween eeeerereeses 
DORVINNG. .cccccssccesccccces -611 Oak Bt. Wereester . « oistedekunean 15 Federal St.  _.-::-- 2° Chamber of Commerce 1 o.. 
A ks wetlaeniece 133 W. William 8t. MICHIGAN Potisvitle. “Raliroad an ‘and Vine St. 
! & Se aera 700 Broadway Pistwalt . |e. caso cae 5785 Greenwood Ave. Scranton. Soe Walnut Sts. 
Marion..315 8: Granite St., P. O. Box 247 Grand Rapids..500 Shawmut Ave., N. W. Shamokin. vabeuewe Canal and Court ste 
MOOMOUH . . 665006 c renee 106 E. First Ave. Manone... <«iseen First Nat'l Bank Bldg. Williamsport. .... 50 = Northampton st. 
DRGs a eeieed bh oek 100-110 Edmund St. Iron Mountain......518 Stephenson Ave. Wilkes-Barre. ...1 » 
SN 0s. 66% 4:0 OK 4 <w'eione 318 Delaware St. Ironwood... ss:sevess sbhv ne eeeueenin ees SOUTH CAROLINA 
Springfield..........1801 Washington St. JaeMaem.. os ccnteeee 518 South Water St. Charleston. ......+seerssess 3 Liberty St. 
ee PE PETE 501 E. Hickory St. Muskegon.......... 301 W. Western Ave. TE 
Saginaw.........- 1830 N. Michigan Ave. Chattanooga........+++ .$12 Pound Bldg. 
Sault Ste. Marie......... eeevcccecvccecs Knoxville..... case e426 West t Ave. 
A Memphis......... .671 South Main &t. 
Minneapolis.........+. Dy z. First at. Nashville........ {065-107-109 Broadway 
Virginia. .....-.++% este estnut St. TEXAS 
= DOlias. 2.6 0.seces ...++-1008 Canton St. 
Vicksburg........ ..1312 Washington St. El Paso, First and Kansas Sts......... 
ee ee eee s antes 0 «aR P. O. Box 103 
Kansas City.......++. 1422 St. Louis Ave. Houston .......- 0 86egs 6 bw enceee es 
a desenhh.. .caukase 920 South Sixth st.  OMStOD ---- 4° Gedar Sts. B. O. Box 1814 
St. Louis....... ine East St. Louis, Ill.) San Antonio.........+- 115 S. Medina St. 
KA OD 5040 in seed ue ‘Thirteenth & Mary Sts. 
Omahea........ ol ‘“ fe -9-11 Jones St. UTAH a 
Union Sta. P. O. alt Lake City..108 W. Second South 
NEW JERSEY wach “3 ‘VIRGINIA 
Camden......... Front and Division Sts. Lynchbure.......--. 4 Commerce 
eumtark &. . ccc 251 Ridgewood Ave. Norfolk. 317. 320 Nat. pask of Com, Side. 
NEW vere Richmond........++ ....1709 B. Cary st. 
AIDAET . 0. vevcsveds eoes+--108 Third Ave. EST VIRGINIA 
Binghamton............ 83 Prospect Ave. Biuefield........ apa sae 
Brooklyn.......... 382 Metropolitan Ave. Charleston. .Broad St. and K. & M. 
WNAIGS o io 0c cis cccneeee 1336 Seheoee 8t. Elkins....... Railroad Ave. and First at. 
Geneva...... Exchange St. & R. R. Place Fairmont.........-+. .....Auburn §8t. 
Hurleyville roreceeesessepeusespearenecs Huntington...Seventh Ave. we a 
SOMNOIN : 00:0 6 hncddabins i New York Ave. Morgantown. ........-++ ++-+178 y St. 
Kingston..... O'Neil “n Near Broadway Mount Hope.........+-+0. P. O. Box 416 
Niagara Valle .cccsvescesctovescaspeces pe eee ..-.-Box 65 
Poughkeepsie..............+-.-Smith St. Wheeling........ 48rd and McCulloch 8t. 
and N. Y., N. H. & H. R. R. Tracks ‘Williamson ......-. cvbwes ciee UROn. Xs 
Wied eensevence svseceess 135 Hotel St. WASHIN iN 
Watertown....+. s.s+.s-. 488 Court St. Seattle........ 804 Railroad Ave., South 
Whitehall... .. oa ulies .... 22-283 Main Bt. Spokane..........+5 ....162 So. Post St. 
ciieians RTH CAROLINA bebeems <~ y 
MPlotte ...s ccc cswaseeel eemetienée +05 La Crosse...... sees mt and King 8ts. 
Palmer St. & P. & N. R. R., P. O. Box Madison...... ssa sisis Williamson 
177. Milwaukee..... sseeeeee 126 Jefferson 


UNION CARBIDE 1s _EASILY OBTAINABLE — EVERYWHERE 
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OelLALS 
Welding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 


Fall particulars, prices and samples on request. 





Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, III. 
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For routine work or emergency 
jobs, use 









The DEPENDABLE Gas 


—dependable because it is manufactured in accordance with 
rigid uniformity standards. 


Commercial Acetylene is more economical, too. Our free loan 
cylinder plan makes extra investment in cylinders unnecessary. 
—Ask us about it. 


Commercial Acetylene Supply Company 
Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 
Atlanta, Ga. Boston, Mass. Toronto, Ont. 


East Deerfield, Mass. Los Angeles, Calif. Blue Island, Iil. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 













Supplied in the 
cylinders: 


following sized 











10x30. in... ee > 1 ae Oe 
12x36 in.. — Ff 


12x44 in weet CU. ft. 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 


Sizes Packed in 
non-return- 
314x2 
“ able __ steel 
2x¥Y% drums con- 
LAx% taining 100 
YAx'/2 , lbs. net. 





Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, lowa 
General Office: - Milwaukee, Wis. 


Distributed by 


| Acetylene Service Co., Inc. 


“Dissolved Acetylene in Loaned Cylinders” 
1ith Avenue and Zuni Street 


Denver, Colorado 
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COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anp CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 


PITTSBURGH CHICAGO 
and NORFOLK 












PHILADELPHIA SPRINGFIELD, MASS 


HAUCK 
Kerosene Preheaters 








| ‘ your labor o- 

~acetylene 

| your oxy-acety 

| Reduce + "costs 

| : your failures 

| ‘your production 

your quality of 
welds 

_ your profits 


| Increase. 





| 
| 
Drop us a line for details 
and ask for booklet No. 127 


HAUCK MANUFACTURING CO. 


122 Tenth St. Brooklyn, N.Y. 
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MASTERY 


Each step in man’s prog- 
ress has been marked by an 
increased mastery over fire. 
Oxygen and hydrogen gas, 
imprisoned in cylinders, 
harnessed to a welding and 
cutting torch for use in the 
industrial world, marks the ye 
last step in man’s control of he i 
heat to benefit the world’s 
industries. By this inven- (7 
tion fire has been made to Wy 
work more perfectly than W 
ever before, and in this 3 
drama of mastery the mem- 


bers of the Gas Products 











() 






ia 





ewes - 
NAVOUGAH DLLYLOW. 214 


NADAKO DLLXIO 








Association have taken a 
vital part. 


The whole history of a 
ton of coal, a pound of steam, a unit of heat in process of power pro- 
duction, outlines a battle against loss, conservation of heat. And here 
electrolytic oxygen and hydrogen are champions. They produce bet- 
ter welds, cut faster and thus reduce purchases and freight charges 
to a minimum. 


the plants listed below for information regarding oxygen and hydro- 
gen. 


| Those interested in reducing plant costs should write to any one of 
ELECTROLYTIC PLANTS EVERYWHERE 


CALIFORNIA MANITOBA OREGON . 
California Compressed Gas Co., Auto-Lite Gas Co., Ltd., Winnipeg Portland Oxygen & Hydrogen Co., ; 
Los Angeles MICHIGAN Do. Portland oNNSYLVANIA 
Oakland ee a . og wee SS Burdett Oxygen Co., Philadelphia + 
COLORADO Michigan Ox-Hydrie Co., Muskegon (plants at Chester and WNorris- 
Colorado Compressed Gas Co., Den- National Oxygen & Machinery Co., Book Oxy & Hydrogen. . Go. 
Ps Detroit urdett xygen ydrog Co., 
Ped ILLINO MINNESOTA Pittsburgh, Pa, 
Acme Oxygen Co Chisago Commercial Gas Co., Minneapolis National ge Men 
Burdett Oxygen & Hydrogen Co., MISSOURL scr © TE a oe ra 
| Chicago. Kansas City Oxygen Gas Co., Kan- Burde xygen oy Se ~ 4 
| HBlectrox Co., Peoria sas City (two plants in Kansas Memphis Oxygen Co., Memphis 
/ National Oxygen Co., Chicago City) TEXAS 
Swift & Co., Chicago St. Louis Oxygen Co., St. Louis Burdett Oxygen Co., of Texas, Fort 
INDIANA MONTANA Worth 
| Indiana Oxygen Co., Indianapolis Mountaineer Welders’ Supply Co., Magnolia Gas Products Co., Houston 
i Logansport Oxygen Co., Logansport Butte = UTAH 
| IOWA wha‘athech ie ee Utah Compressed Gas Co., Salt Lake 
Bettendorf Oxygen Hydrogen Co., e Ba ” City 
| ne ke Chemical Gor Wickliffe WASHINGTON 
KENTUCKY Ohio * plectrolytic Guyaen Co., Cin- Washington Compressed Gas Co., 
Kentucky Oxygen & Hydrogen Co., cinnati Seattle 
| Louisville 7 OKLAHOMA WISCONSIN 
/ LOUISIANA Burdett Oxygen Co., of Oklahoma, Universal Oxygen Co., Sheboygan 
i Louisiana Oxygen Co., Inc., New Or- Oklahoma City Wisconsin Oxygen & Hydrogen Co., 
/ leans Tulsa Oxy-Hydro Co., Tulsa Kenosha 


Gas Products Association 


| 140 South Deaborn Street :: | CHICAGO, ILL. 
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Cramp’s Welding Rods 





Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 
of Parsons’ Manganese Bronze Filler Rods in brazing 
malleable iron results in the strongest possible weld 
or braze and insures satisfactory work. 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 


Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets, 
etc. Thoroughly tried for several years by our cus- 
tomers and found entirely satisfactory. 


Cramp’s Aluminum Solder 


A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 


We furnish and will be glad to esti- 


mate on all kinds of brass and bronze 
castings. 





The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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CARBIDE 


SHAWINIGAN PRODUCTS CORPORATION ZOvnua‘sr 


is Good Carbide 
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BLOWPIPES 


BLOWPIPES for Radiator repairing. 
BLOWPIPES for light brazing. 
BLOWPIPES for heavy brazing. 
BLOWPIPES for lead burning. 


BLOWPIPES for heating work to be 
welded by the oxy-acetylene process. 

Let us know your requirements and we 
will give you the benefit of our many 
years experience in blowpipe work. 

Our catalog “BX” illustrates and de- 
scribes them all. Ask for it. 


BUFFALO DENTAL MANUFACTURING CO. 
BUFFALO, N. Y., U.S. A. 

























but cost no more. 


om <=) MULTI-SEAT REGULATORS | 
<at> have four seats instead of one, ‘} 









Modern Engineering Company 
3411 Pine Street - . - St. Louis, U. S. A. 








Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
“Federal” 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 











Wanamaker Coated Electrodes | 


FOR 


ARC WELDING 
| 








(MM OP 
WANAN/[AKER 








Se el 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. © 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC 


TRODES, also a complete line of welding ac- 
cessories. " 


Write for it today. 


Transportation Engineering Corporation 





15 PARK ROW, NEW YORK CITY. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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6 in 1 
for the 
price of 

one. 


SMITH’S é*) TORCH 


VERY torch user ought to investi- 
gate this torch—he ought to know 
how it improves any welder’s efh- 

ciency, why it lasts so long, and shows 
such fine economy— 


Write for the facts—they are of great im- 
portance to welders. 


Address Dept. B 


Exclusive SM ITH 3 "Welding and 


Manufacturers of INVENTIONS “ting Sauip- 
INCORPORATED 


MINNEAPOLIS, MINN. 


DISTRIBUTORS 
Eo nn enna eee St. Louis, Mo. 
Electric Appliance Co ..............................Chieago, Ill. 
Omaha Welding Co............................ Omaha, Nebr. 
Omaha Baum Iron Co..............-......---.-.. Omaha, Nebr. 
Bonniwell Calvin Iron Co.............Kansas City, Mo. 
Holter Hdwe. Co....................-.......--- Spokane, Wash. 
James Supply Co........................... Chattanooga, Tenn. 
Williams Hdwe. Co........................ Minneapolis, Minn. 
The Moore Hdwe. & Iron Co................Denver, Colo. 
Young & Vann Supply Co... Birmingham, Ala. 
Taylor Parker Co.........................................Norfolk, Va. 
Motor Mercantile Co... Salt Lake City, Utah 
Seattle Oxygen Co... ...Seattle, Wash. 


Watterhouse & Lester Co... oe Francisco, Calif. 
Los Angles, Calif.; Portland, Ore. 


Motor Equipment Co... ..Wichita, Kans. 
Shadbolt & Boyd Iron Co... Milwaukee, Wis. 
Tull Rubber & Supply Co Atlanta, Ga. 





Mine & Smelter Supply Co.........Salt Lake City, Utah 
Hippee-States Co... Des Moines, Iowa 
Sioux City Iron Co... oe 
W. J. Holliday... saesssueeeeseeeeeeeml ndianapolis, Ind. 
Robert Donahue Co... Easainapiensngiadbiiill ..Burlington, Iowa 








Roebling 
Welding Wire 


Conforming to Spec. E1B =. wey of The American Welding 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
M-in.; fo-in.; da-in:; %-in.; de-in.; x 
in.; ga-i -in., having a standard length 
of 14- -in., in bundles 50 Ibs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as '-in.. 
having any length required, dither 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 
99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated t 
distinguish them easily from Roeblin ae. i They are 
supplied in standard sizes: %%-in.; fe-in.; %-in.; yy-in.; 44-in. ; 
fo-in.; gy-in.; ye-in.; and in standard h. ths of 36 in. i 
bundles weighing 50 lbs. each, well caatianae by weatherproo! f 
paper or burlap. Sizes other than the above either straight 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 


























SERVICE PLANTS 





Buffalo, N. Y. Cleveland, Ohio —— Pittsburgh, Pa. 


846 Main St. 6529 Euclid 5102 Baum 
Ave. 14 No. oe be St. Bivd. 
Chicago, Iil. San francisco, 


Ave. 18 Martin St. 355- W. 57th St. 116 Hyde St. 





L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 
Beware of Imitators 
Home and Licensee Office: 


| 292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence Patented 
Process are permanent and guaranteed for the life of 
the motor. 


Shop licenses obtainable. Write for particulars and 
prices today, as someone may be ahead of you. 


Distibutors of De Luxe Light Weight Gray Iron 
Pistons, Rebco and Hi-Speed Rings and Wrist Pins. 
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PAGE - ARMCO 
GAS WELDING RODS 


> 


A worthy companion to gas welding apparatus of distinctive merit. 
A metal of guaranteed uniform purity. 


(99.84% pure iron) 

Possesses every qualification expected of dependable welding metal. 
The recognized standard in every industry. 

Conforms in all respects to A. W. S. Specifications. 


Grade G-No. 1-A. 
Yellow Tag—ends of rods colored yellow. 


PAGE STEEL AND WIRE COMPANY 








—— 


Bridgeport, Conn. 
Chicago New York Pittsburgh Portland, Ore. San Francisco 
MANUFACTURERS OF ” 4 
RODS—Armco Ingot Iron and Special Analysis Steels. we 0 5 
WIRE—Plain and Galvanized—Spring, Rope, Telephone, Telegraph, Bond, Strand, Oxy- 





Acetylene and Electric Welding Wire. 


FENCE—Woven Wire for Farm and Railway Right of Way, Wire Link Protection for INGOT IRON 
Industrial Plants, Lawns, Schools, Estates, and Factory Partitions. 
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FOR THE OXY- 
ACETYLENE WELDER 





3 





FOR THE 
RESISTANCE WELDER 


Send the Coupon 





' Order with this Pm oe 


money order for five 
dollars. If, after keep- 
ing the book five days - 
for examination, “yo u 
are not satisfied with it, 
you may return it at 
our expense and the. -.. 
purchase price will be , 
promptly refunded. 





‘, 4 Electric: Resistance Welding. — Includes 


Today ae 


pon enclosing check or -. - 


SSS eeepaseesussesasesee 


December, 19 
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THE WELDING ENCYCLOPEDIA, Second Edition, 


is the most complete compilation of welding information 
ever published. 


No matter how much welding you do — 
No matter what kind of welding you do — 
No matter what welding process you use — 


If you weld, you need this book 


It describes in detail the theory 
and practice of every welding 
process. 

It tells how to weld every weld- 
able metal by each of the welding 
processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs, such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
















THE WET) 
DIN 
ENC YCLOPEp iat 


SEC OND 
EDITION 


and care for. welding $00 

equipment. 5 
It explains che 

meaning of all words 

and terms found in 388 Pages 

welding literature. 550 Illustra- 
It tells where to tions 

buy all standard Leather 

makes of welding ap- _ Grain 

paratus and supplies. Limp 3 

Binding 


FOR ALL WELDERS 
. CONTENTS 7 


1. Illustrated encyclopedia covering all 7. Complete chapters on Pipe Welding, Rail 
words, terms, and trade names used in weld- Joint Iding and Tank Welding, exp aining 
ing. procedure in detail. 


8 Heat Treatment of Steels. 


%. Rules and Regulations —What can be 
welded, and what cannot be welded. Rules 
also govern the installation and operation of 


2. “Oxy- eeaetyione Welding. — Aluminum, 
Steel, Cast Iron, Copper, Brass, Bronze. 
~~, pope gna for welding each of these 


3... Electric: Arc Welding.—Complete instruc- equipment. 
. av tions, : tee welding all metals, studding, cut- 18. Charts and Tables—A fund of welding 
ting;. etc. information at a glance. Includes color chart 


showing —, at various temperatures, and 
color chart. showing — adjustment of 
oxy -acetylene welding- ame 


li. Condensed Coogee .—Up-to-date infor- 
mation ut the,leading makes of welding 
apparatis and sy ies. The Buyers’ Index 
is a convenient-and;reliable guide to the man 
who. purchases or recommends welding ap- 
paratus. 


Butt Weld ing, Line Welding, Percussion 
«Welding: and Spot Welding, 


& Thermit Welding.-The most complete 
treatise on this process ever published. 


6, Boiler Welding.—An important subject for 
the welder to study, 


i} 
i 
|! 
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my 

The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, III. 
Gentlemen: 


Please send me a copy of The Welding Encyclopedia, Second Edition, for 
which find enclosed five dollars. | understand that | may keep it for five 


days for examination and if it is not satisfactory I may return it and you will 
ses the purchase price. 


tg % 


Zz. 
: 
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Hy Grade says: 


“You may think you 
are buying good gas 
valves, but you are not 
getting the best unless 
you specify the 


BURDETT STANDARD” 


SPECIFICATION 
BODY 


Genuine Tobin Bronze. 


STEM 


Brass Rod directly connected 
to valve plug. 


PLUG 


Brass, with Monel Metal Tip. 


SAFETY 


Approved by Bureau of 
Explosives. 


HAND WHEEL 


Malleable Iron, Electric Gal- 
vanized Nobby Grip. 


INSPECTION 


All parts individually  in- 
spected before assembling. 


TESTING 


Each valve tested under water 
with 2,500 pounds air 


pressure, 
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The Valve Without a Fault 
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LAVAL SRSEEESF 


The Reasons Why Gas Manufacturers Consider the Burdett Standard Valve as Standard Equipment 


THE BODY made of TOBIN BRONZE makes it practically plug loosely, giving it a swivel effect which eliminates wear 
indestructible. The threads on the outlet connection will not on the valve seat. This makes the replacement of plugs un- 


wear down as readily as the threads on forged or cast brass. necessary. 
THE STEM is directly connected to the valve plug, a feature ¢ : : 2 

i : ’ , as users like the valve b f it op . 
which makes it stronger than a stem with a tang connection, mive because of its easy eperating features 


and reduces broken valve stems, twisted valve tangs and It is not necessary to use a wrench for opening or closing the 
spreading of split plugs. . 
THE PLUG, with a MONEL METAL TIP gives a positive gas- The Burdett Standard Valve is the Only Popular 
tight connection, because the mone! metal tip is held in the Priced Valve With a Tobin Bronze Body. 


BURDETT MANUFACTURING CO. ciicaco, 


valve. 
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Wilson “Golor-tipt’ Welding Metals 


Nov. 13, 1922 


Wilson Welder & Metals Co., 
132 King Street, 
New York, N. Y. 


Dear Sirs: 


Am very much interested in your 
welding wire and hereby ask to have 
your metal bulletins sent to below 
address. On a recent test plate welded 
by myself your 17-120 wire stood 52,000 
and 17-148 wire stood 53,500, which 
was the,best weld of 24 tests. 


Very truly yours, 


Name and address of writer of this testimonial 
letter will be furnished on request. 
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FOR YOUR FILE 


‘Glor-tipt” Metal Specifications 








No. 12 


Grade Color “GREY”’ - 148” (3,") Diameter 
Sizes: -120” ( 3” ) Diameter 
a -093” (3,") Diameter 

For Flat Welding Only 


This metal will penetrate cast iron and produce a 
homogeneous and machineable weld. Readily caulked 
when cold. 

Current recommended 175 amperes with .148”, 100 
to 130 amperes with .120”, 80 amperes with .093” 
metal and a short arc. 








No. 20 


Grade Color “BROWN” . 148" ($.") Diameter 
Sizes: .120" (4") Diameter 

For Flat Welding Only 

This metal will produce a weld in brass, bronze and 

light gauge copper. 

Pump Castings, Water Wheels, Motor End Rings, Tail 

Shaft Sleeves, Bearings, and Castings. 

Current recommended Reversed Polarity 150 to 180 

amperes with .148”, 100 to 120 amperes with .120” 

metal and open circuit voltage of about 45 volts. 











No. 4 


Grade Color “GREEN” | Size: .148” (,.") Diameter 
For Flat, Vertical and Overhead Welding 

This metal will produce an extremely hard surface 
on steel and is not machineable. For use where re- 
sistance to wear is an important factor, 

Guides, Rock-Crusher Jaws, Frogs, Rail Heads and 
Switch Points. 

Current recommended 100 to 135 amperes and a 
short arc. 





No. 6 


Grade Color “WHITE” Sizes: .148” ($,") Diameter 
-120" ( 3” ) Diameter 

For Flat, Vertical and Overhead Welding 

This metal will produce a weld in steel of about 

50,000 to 60,000 Ibs. per square inch and of medium 

ductility. 

Current recommended 120 to 140 amperes with .148” 

and 100 to 120 amperes with .120” metal. 


No. 8 


Grade Color “ORANGE” Sizes: .148" ($,") Diameter 
-120” (4" ) Diameter 
For Flat, Vertical and Overhead Welding 


This metal will produce a weld in steel of about 
50,000 lbs. per square inch and is readily machine- 
able. For use in building up worn places not subject 
to excessive wear. 

Current recommended 115 to 135 amperes with .148” 
and 100 to 115 amperes with .120” metal. 


No. 9 


Grade Color “BLUE” Sizes: .148” (,") Diameter 
-120” (4") Diameter 
For Flat, Vertical and Overhead Welding 


This metal will produce a weld in steel of over 60,000 
Ibs. per square inch, tensile strength and an elonga- 
tion of about 15% in one inch in a mechanically 
sound weld. Machineable at reduced tool speed. 
Automobile Frames, Boiler Plate, Cast Steel Parts, 
Locomotive Frames, Firebox Seams, Flue Sheet 
Patches, High Pressure Boiler Work, Oil, Gas and 
Steam Pipes, Ship Plates, Tanks, Fish Plates, and Rail 
Bonds. 

Current recommended 135 amperes with .148” diam- 
eter, 100 to 125 amperes with .120” metal. 





No. 17 


Sizes: .148" ($,") Diameter 
-120” (i4") Diameter 
For Flat, Vertical and Overhead Welding 


This metal will produce a sound weld in cast iron 
where studs are used and in steel a weld of about 50,- 
000 to 55,000 lbs. per square inch tensile strength. 
On steel is easily machineable. 

Flue Work, Steel Castings, Blow Holes in Grey Iron 
Castings. 

Current recommended 130 to 145 amperes with 
.148”, 100 to 125 amperes with .120” metal. 


Grade Color “‘“RED”’ 





No. 30 


Grade Color “YELLOW” Sizes: .148”" ($,") Diameter 
-120” ( 1%") Diameter 
For Flat, Vertical and Overhead Welding 
This metal is fast and smooth flowing and will pro- 
duce a weld in steel of about 50,000 to 55,000 Ibs. 
per square inch tensile strength. For use where a 
smooth and rapid deposit of metal is required. Will 
also produce a sound weld in cast iron where studs 
are used. 


Current recommended 125 to 145 amperes with 
.148”, 100 to 125 amperes with .120” metal. 


No. 31 


Grade Color “LAVENDER” Sizes: .148”" (,”) Diam. 
-120” C4") Diam. 

For Flat, Vertical and Overhead Welding 

This metal is particularly fast and smooth flowing 

and will produce a weld in steel of about 50,000 to 

55,000 Ibs. per square inch tensile strength, 

Current recommended 100 to 115 amperes with 

.148” and 85 to 100 amperes with .120” metal. 


No. 33 


Grade Color “BLACK” Sizes: .148”" ($,") Diameter 
- 120” (4") Diameter 

For Flat, Vertical and Overhead Welding 

This metal is fast lowing and will produce a weld in 

steel of about 55,000 to 65,000 Ibs. per square inch 

tensile strength with high ductility. 

Current recommended 115 to 125 amperes with 

.148” and 100 to 115 amperes with .120” metal. 


Samples on Request. 
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A message to every Linde Oxygen user 


The Linde Company wishes to sincerely thank its patrons 
for the splendid spirit of helpfulness with which they have 
met our efforts during the past year to make Linde service 
of greater value than ever before. 


And we pledge every man in the whole Linde organization 
to the task of showing day by day that we fully appreciate 
the obligation which the confidence and friendship of our 
patrons impose upon us. 


For Your Convenience 
Thirty plants—fifty-six warehouses 


At Your Service 
District Sales Offices in the following cities: — 
ATLANTA CHICAGO KANSAS CITY PHILADELPHIA 
BALTIMORE CLEVELAND LOS ANGELES PITTSBURG 
BOSTON DALLAS MILWAUKEE SAN FRANCISCO 
BUFFALO DETROIT NEW YORK SEATTLE 
ST. LOUIS 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York City 
Balfour Building, San Francisco 


THE LARGEST PRODUCER .OF OXYGEN IN THE WORLD 











OVERHEAD ARC WELDING 


Requisites for Successful Work Are Steady Cur- 






rent, Free Flowing Wire, and Much Practice 


By Metallic Arc 


OST welders know that overhead are welding is always 
done from an exceedingly awkward and uncomfortable 
position, and thatgood results are not easily secured. In fact, 
welding in this position it is difficult to make a weld which will 
look good, let alone making one which will hold up under the re- 
quired strain. There is no particular secret involved in securing 
good results on overhead welds, but any old’ timer knows that it 
is a piece of work that needs a great deal of patience and prac- 
tice. Overhead work is so hard on the operator that it is always 
avoided when possible; that is, repair jobs are always turned 
so that the weld catigbe made in a horizontal or vertical position 
if this can bea arrafiged. The bulk of the overhead welding or- 
dinarily required, however, is in boiler work, which means that 
turning the work Ovér is for the most part out of the question. 

Practically all of the instructions which are usually given to an 
operator for overhead welding apply equally as well to welding 
in other positions, but the little details are so much more im- 
portant as the job becomes more difficult, that care is always 
taken to review them. Some of the instructions which are given 
in the case of horizontal or vertical welding can sometimes be 
considered as fairly flexible when the operator is expert enough 
to make a few short cuts without endangering the quality of the 
finish weld. It is very important that these short cuts should 
not be attempted in the case of overhead welding, because the 
welder is sure to be sufficiently handicapped by the awkward 
position, and the difficulty of manipulating the electrode. 

Quite often overhead welding is required for simply building 
up worn spots or other places where additional metal is required. 
The very first thing to do is to take the bobbing or caulking tool 
and remove the roughest part of the slag and foreign matter. 
This should be followed by the use of a sand blast. After 
using the sand blast the welder should be sure to go over the 
entire surface with a wire brush and do a very thorough job 
of it. This is the finish of the cleaning operation, and it is the 
part of the cleaning operation which is the most apt to be slighted, 
but it is very important to the success of the work that it should 
not be slighted in the least. Let the operator use plenty of 
energy with the wire brush because the cleaner the plate or the 
worn part is the easier it will be to apply mew metal, and a 
small amount of neglect may be responsible for the failure of a 
job. 

Keeping the metal clean has always been recognized a very 
essential factor in welding in any position. The welder him- 
self is apt to give this matter very little thought, because most 
welders are accustomed to seeing a great deal of work started on 
dirty’ or rusty metal, and they easily get the impression that 
it isn’t necessary’ to be too fussy. He has to be instructed over 
and over again that if he does welding on metal which is not 
clean, it is practically impossible for him to get thorough pene- 
tration. In the case of overhead welding on dirty metal, it will 
usually be found that the metal will have a tendency to flow down 
the electrode throwing sparks all over the welder and wasting 
a lot of current with the scant possibility of depositing very 
much of the metal where it is wanted. 

It makes little difference what particular make of arc welding 
machinery is used, so long as it provides the right kind of cur- 
rent. There are several different makes and kinds of welding 
machinery on the market, but the alternating current, direct cur- 
rent, in fact all of them, have been used successfully for this 
class of work. The most essential thing in overhead welding is 
that the machine used should operate so as to deliver a con- 
stant, even flow of current. It is very difficult to get a good de- 


21 


posit in the overhead position when there is too much current 
at one moment, and not enough current the.next. If there is any 
doubt about the ability of the machine to, provide the right-sort 
of current, some experimental welds should be.made in an, easier 
position to determine how it will act in this service. If it cannot 
be made to deliver the right kind of welding current, it would be 
better to do no welding at all than to try to under circumstances 
which would practically invite failure. ’ hs 

Although a good many different recommendations have. been 
made as to the selection of electrode material, the welder really 
has only to select a wire which he knows to be. free flowing and 
uniform. Some welders like a soft drawn wire, and others, who 
are equally as expert, show a preference for.a hard drawn -wire. 
The reason for this difference of opinion is that each. one. of 
these has its particular talking point, and the operator selects 
the one which appeals most to his personal requirements. , ; 

The actual welding is a matter of manipulation, which the 
operator has really to acquire by himself. ., Before he can start 
to acquire them he must have served a long apprenticeship with 
metallic arc welding, and be thoroughly familiar: with the effect 
of the heat of the arc on the metals he is handling, and: with the 
characteristics of the welding current. It-is possible to: give:.a 
few hints which have a direct bearing on overhead welding. The 
operator is supposed to study these caréfully,;. and, then. devote 
considerable time to practicing the manipulation of the electrode 
in the required position. This discussion aims: to.make‘tlear: that 
it is impossible to lay out a set of. rules--which wiflenablé any 
welder to go ahead on overhead work without. difficulty.;: ‘The 
work requires great steadiness, and that steadiness:.cannot:: le 
acquired from the rule book. bse wes boas 

Assuming that a piece of overhead welditig is: to be' done’ on 
a boiler, it has already been pointed out that the very first piece 
of procedure is to get the parent metal absolutely clean. The 
welding machine is then adjusted to 130 or 135 amp. and 20 to 
22 volts, and the welder is supplied with a uniform free flowing 
welding wire of ¥ in. diameter. Strike the arc: while - holding 
the electrode at as near a right angle.to the work aspossible, 
and hold a close arc—not too close or you will not: get good 
penetration. About #. in. to ™% in. is generally the ‘right dis- 
tance. As the electrode material flows on to the parent metal, 
it will be noticed that the parent metal seems to have a magnetic 
attraction for the metal melting off the end of’ the electrode, 
which attraction apparently causes it to adheré to the plate* 


The work must be kept as clean as possible with the wire 
brush, and preferably should be brushed after using two or 
three electrodes. The cleaner the work is kept the easier it is to 
make a good weld. Every welder who has tried it knows that 
making a weld while lying down in a cramped position is a 
mean job under the very best of conditions, so although the welder 
dislikes to stop and change his electrode for the brush, he is 
really making the whole job easier by going to,this little bit of 
trouble. 

When welding seams overhead, the remarks which have already 
been made regarding clean metal, proper welding current, and 
selection of welding wire are applied here with equal force. The 
plate, of course, should be beveled out: at angle of about 45 





*The theory of the method of transferring the metal in over- 
head arc welding is described and illustrated in THE WELDING 
ENCYCLOPEDIA, Second Edition, page 168. 
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degrees, forming a regular V. Experienced overhead welders say 
that if the narrow part of the V at the very top is filled up 
first, it will be found much easier to fill the wide part later. It is 
also recommended that a % in. reinforcement of the weld should 
be made whenever possible, because it is always difficult to get 
to the other side of the overhead V, and it is always best to 
play safe. In fact, overhead welding is so difficult to do, and 
so difficult to inspect after it is done, that extreme care should 
always be required of the operator. The industry does not want 
any failures of overhead welds to occur, because if they do 
occur there are always some people ready to condemn the 
process no matter where it is applicd. 

There is no reason for attempting to hang up any speed records 
for overhead welding. In fact, fast work should not be en- 
couraged, but any credit which is given for a good performance 
should be based exclusively on the quality of the weld. A good 
operator cannot be expected to work more than one-fourth or 
one-third as fast on overhead work as he can on horizontal or 
vertical welding. The most economical work is accomplished by 
slow and very careful procedure. 


If difficulties develop while in the midst of making an overhead 
weld, that is, if the métal does not seem to flow as well as it 
should, and the operator sees that he is not getting a good uni- 
form deposit, the thing to de is to stop then and find out what 
the difficulty is, before doing any more welding. First look at the 
plate and see if it has been cleaned perfectly, then take a look 
at the electrode and see if a piece of the wrong kind of wire has 
been picked up by mistake. If the plate and electrode seem to be 
all right, take a look at the welding machine and see whether 
it has been tampered with. Before starting to work again, strike 
an are on a piece of scrap metal and make sure that the whole 
apparatus is working O. K. Don’t try to go on with the weld 
until the cause of the difficulty has been found and corrected. 

There is almost no limit to the variety of overhead arc welding 
jobs which can be found, and which might be described, but 
an investigation of the method of procedure would lead us back 
to the fundamental requirements for good welding: good clean 
metal, a good reliable welding machine which will give a steady 
flow of current, a uniform free flowing wire, and an operator who 
has been in the game long enough to be able to hold a close 
arc with a steady hand. Last, but’ not least, overhead welding is 
a process which requires considerable practice before the operator 
can be expected to turn out work which will pass inspection. 





ENGINEERING AS AN AID TO WELDING 

“Engineering as an Aid to the Development of the Oxy- 
Acetylene Process” was the title of a paper presented at the 
December meeting of the American Welding Society, Chicago 
Section, on December 8, by C. E. Ziesel, of the Oxweld Acetylene 
Company. The paper outlined some of the important problems 
of the industry which had been solved by research engineers, 
both in perfecting the welding process itself and in finding ap- 
plications for it in the more important industries. 


METROPOLITAN SECTION MEETING 


The efficiency of acetylene gas welded points in pipe used for 
the transmission of manufactured gas through high pressure 
lines was brought out in a paper by G. O. Carter, Linde Air 
Products Company, in a meeting of the Metropolitan section of 
the American Welding Society, held in New York, November 13. 
The growth and possibilities of high pressure distribution of gas 
were outlined. A point of discussion was the feasibility of using 
testing pressufes greatly in excess of actual working pressure. 
Successful gas and electric welded joints on steam lines, the 
pressures being up to 150 Ibs., were cited. 

“Production Welding in the Sheet Metal Shops” was the sub- 
ject of a short paper by J. W. Owens, welding aid, United States 
Navy Yard, Norfolk, Va. The production of various thin sheet 
metal parts by gas welding was illustrated, the rate of output 
of various pieces being given. 





December, 19%: 


Discussion brought out thé need for adequate ventilation w} 
welding, especially in confined places. Getting rid of fumes ar 
protecting the health of welders was pointed out as a vital mat: 
worthy of research and wide discussion. 





WELDING A LOCOMOTIVE CYLINDER UNDER 
DIFFICULTIES 


When heavy welding jobs are called for in places wher 
the facilities for handling them properly are not available. ¢! 
is a strong temptation to slight some of the work because it 
too hard. The only real time-saving system, however, is to ; 
ahead and do everything which is known to be necessary, a: 
make allowances for the fact that the weld is being made un 
difficulties. 





Figure 1. Figure 2. 


The welding job illustrated here was performed on a locomo 
tive cylinder which had to be welded out in. the country wher: 
the ordinary repair shop tools could not be used. The only way 
to chip out the bevel was to use the hammer and chisel. How- 
ever, a comparison of the first two photographs will show that 
the trouble was taken to make a good bevel even though it re- 
quired a lot of time and labor. A brick oven was then con- 





structed around the cylinder and the whole thing preh:ated with 
oil burning preheating torches. The last photograph in the 
series shows the appearance of the completed weld. After th: 
job was finished the cylinder was apparently in perfect condi- 
tion, so it was put in service a couple of days later. It | 
reported that it has been in continuous daily service for a yea! 





‘ without showing the slightest sign of a defect. If welders would 


stick to the policy of making every weld thoroughly, no matte: 
how difficult the jobs looked, there would be fewer failures re- 
ported. 








Iowans in Welding 


Oxy-Acetylene Enthusiasts Drive Miles in Below Zero 






Session at Spencer 


Weatherto Hear Discussions and Witness Demonstrations 


HAT a little town in Norehwestern Iowa accomplished, 
with the thermometer showing eleven degrees below zero, 
ought to make some of the larger cities sit up and take notice. 
For several weeks Mr. C. W. Rambo, sales manager of the Econ- 
omy Welding Machine Company, of Kansas City, had been work- 
ing with Mr. R. B. Sands, his distributor in Spencer, Iowa, to 
arrange for a get-together meeting of Iowa welders at Spencer, 
on December 12. Welders were invited from every town within 
a radius of seventy miles, and were promised a full day of in- 
teresting welding events, including a dinner at the Hotel Tang- 
noy, for a total investment of two dollars. 
All night before the meeting a sixty mile wind was blowing 
sleet across the country, and the twelfth was a bitter cold day, 


aluminum welding, cast iron welding, and the welding of a cast 
iron gear wheel. These demonstrations and the accompanying 
discussions furnished the welders with solutions of a number of 
their most common welding problems. 

Following is an extract from Mr. Ullmer’s paper, which points 
out some of the possibilities of extending the use of welding. 

“In thinking of the advantages of a high temperature flame 
we must keep in mind what happens when the article to be 
heated is brought into contact with the means of heating, 
which means that a certain amount of heat is added. 

“Another advantage of oxy-acetylene in addition to its 
quick heating is that it is so concentrated as to be adaptable 
to permit the applications of the heat to bend parts which 
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Iowa Welders Brave Sub-Zero Weather and Snow to Attend Big Get-Together at Spencer. 

Left to Right: R. B. Sands, E, E. Gaddy, H. T. Montgomery, 

L. B. Mackenzie, Mr. Jensen, A. Sherbondy, Mr. Anderson, 
W. F. Pavey, Weider from Hastings & Mattice at Primghar, Paul Kaplan, N. C 


Keenan, R. F. Twist, Welder from Mattice & Hastings at Primghar, 


yet nearly forty of the welders from surrounding towns drove in 
for the event. This illustrates the influence of good service work 
on users of equipment. The Spencer Welding Works has been 
devoting a lot of attention to service work in the neighborhood, 
with the result that there has been an unbelievably small per- 
centage of failures on the part of a hundred or more welders 
in that section. Mr. Sands, manager of the Spencer Welding 
Works, states that their efforts in the way of service work have 
produced orders for twenty-five additional individua! installations 
since they started it, and about a dozen generators have been sold 
in the same period. This is a splendid showing when it is known 
that business conditions in this section of Iowa have been espe- 
cially discouraging, on account of the high price of land, high 
taxes, and dearth of manufacturing. 

The program of this meeting differed from the usual program 
in that the banquet was held at noon. The forenoon was devoted 
to getting acquainted, and to a few demonstrations of welding 
methods at the Spéncer Welding works. Fortunately Spencer 
boasts one of the finest hotels in the state, so the crowd was com- 
fortably fed after the program of speeches finished. Mr. Perry, 
president of the Spencer Chamber of Commerce, opened with an 
address of welcome, and was followed by Mr. A. H. Avery, an- 
other member of that lively body and an optimist if there ever 
was one. Welding talks were made by C. W. Rambo, R. B. 
Sands, L. B. Mackenzie, Editor of THe WELDING ENGINEER, 
Chicago, H. T. Montgomery, of the Union Carbide Sales Com- 
pany, and Mr. H. Ullmer, of the Oxweld Acetylene Company: 

The closing number of the meeting was a series of demonstra- 
tions of flue sheet welding, boiler patch welding, heavy cutting, 


W. H. Noble, R. L. Hopkins, H. Zandt, H, Ullmer, C. W, Rambo, 
Welderfrom Melvin Auto. Co., T. A. Hersileff, E. W. Hays, B. L. Merchant, 


. Simonson, O. Meyerdirk, H. James, Mr. Larson, M. 
Welder from Milford Garage, John Aich, 


are installed in machinery assemblies and would: have to be 
otherwise dismantled. 


“It is a well-known fact that automobiles are constantly. 


having fenders, goose-necks, axles, etc., bent, and it has been 
found that the oxy-acetylene torch can be used for local ap- 
plication of heat so that the body does not have to be taken 
off of the chassis which would be necessary to permit 
straightening by other means. Farm equipment such as 
sowers, hay racks, threshing machines, etc., is constantly re- 
quiring the blacksmith’s services for straightening bent 
shafts, and this usually requires the taking apart of the ma- 
chinery, whereas a welding torch could be applied to the bent 


shaft, which, when heated red, could be straightened by a 
few blows of a hammer or sledge. 


“Having discussed three different processes which should 
be considered under the head of oxy-acetylene applications, 
it may be well to consider the best method of applying the 
processes, because the oxy-acetylene torch can be very 
readily carried to the work as well as being applied in shops. 
The portability of outfits employed in applying the oxy- 
acetylene process is one of its best qualities for certain kinds 
of work, but there are special cases where this same port- 
ability involves some of the most serious problems con- 
nected with the industry. 

“If we so desired, it would be feasible to use the oxy-acetylene 
equipment wherever a breakdown occurred,, carrying the apparatus 
and gases in preference to carrying the work to a repair station. 
This is very useful in the repair of boilers and.some forms of 
very heavy machinery. The apparatus can also be kept at some 
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donvenient point where appreciable quantities of equipment re- 
quire occasional repair. This involves intermittent use of the 
oxy-acetylene protesses, but sometimes saves a great deal of oper- 
ating time for machinery which would otherwise be out of service 
for a considerable period. 

_“A road contractor who has quite a lot of equipment in the 
way ef concrete mixers, trucks, excavators, stone crushers, etc., 
could well afford to have a complete oxy-acetylene outfit at some 
central point so that it could be rushed to any place where ser- 
igus trouble had been. encountered through breakdown of ma- 
chinery or equipment. At times the breakdown of one piece of 
machinery ties up a whole gang and then becomes a very costly 
matter... In big manufacturing plants, such as steel mills where 
the output is dependent upon the rolling capacity, a large mill is 
rated about $1,200 an hour. The use of the oxy-acetylene cutting 
torch permits the severing of nuts in a matter of minutes, where 
it ‘frequently takes hours to remove the nuts by sledging; there- 
fore, the master mechanic of a big mill keeps the oxy-acetylene 
cutting equipment always near at hand. The saving of one hour 
more than pays for a complete oxy-acetylene cutting station, 
and it i fe to say that every mill has used its cutting equip- 
erous occasions. 

“Big mills where values run so high would naturally be the first 
to sieze upon an aid like the oxy-acetylene process, but the same 
problems which confront the big mill confront industry in gen- 
eral, and it might well pay many users of machinery to study 
the possibilities of the oxy-acetylene cutting torch for quick re- 
moval of nuts, which can be severed without damaging the bolts 
to which they are attached; the straightening of bent parts, pos- 
sibly without complete removal from assembled equipment; the 
repair of broken castifigs near where the work is going on, etc. 

“The oxy-acetylene cutting torch can be used with as little dif- 


ficulty in the open as in a shop, but it is the belief of the trade | 


that™better results will be obtained in welding if the work is done 
under the best possible conditions. This is particularly true of 
the repair of castings, where preheating furnaces may be required, 
and where it is important to keep currents of air from striking 
the hot metal, with the resulting contractions and possibly the 
development of new cracks. So, although the portability of the 
oxy-acetylene equipment may be advantageous where even a 
short shutdown would run the costs for the damage into very 
high figures, it would probably pay to have broken machinery 
parts. removed to a repair welding shop where the work would be 
handled in a manner very similar to the way it would be taken 
care of in a machine shop, except that the welding operation would 
be carried on rather than a machining operation. 


“In all of the possible uses of the process it is up to the user to 
study the conditions and to make the best applications of the 
/process. If a user is running a repair shop and he knows that 
considerable work should be brought into a shop, where is would 
be done under the proper conditions and with all the necessary 
: facilities, he should try to get those attempting to use portable 
outiits to appreciate the situation and bring the work to him. 
.With most individuals this is a matter of dollars and cents, but 
the quality of the work is one of the most important factors in 
determining costs, and if a man can be shown that better results 


‘are to be obtained by having his welding work done in a shop, 


even under higher initial charges, he will be very apt to turn a 
good.deal of his work over to the repair welder. On the other 
-hand if breakdowns are apt to be of a very urgent and expensive 
nature, it is probable that the repair welder should advise the pros- 
pective user.so that he can properly equip himself with an emerg- 
ency outfit. 


“Tt is probable that within a few years the oxy-acetylene welding 
and cutting processes will be used extensively on big farms and 
wherever construction work is going on, as well as in factories. 

“The welding process can be abused, however, and one of the 


*'things! which is apt ‘to delay the day when the process is almost 


‘universally used is the risk of those who are not competent weld- 
* ers’ ‘andertaling work which might seriously endanger themselves 
“of others. ' 
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“It is a very simple matter to check the ability of a welder to 
do satisfactory work. If a sample of his welding is put into 
a vise with the welded surface level with the face of the vise and 
the welded sample be bent by repeated blows of a hammer, an 
defective workmanship will show up by the piece breaking throug! 
the weld, showing the defect. If, on the other hand, the sampl 
may be bent 90-degrees without its showing serious cracks. it 
safe to assume that the welder knows how to obtain good fusion 
and that he has made a joint which would stand up in servic. 
alongside of the best rivetted joints. This test is primarily on: 
to check the welding of sheet metal and pipe. The welding of 
cast iron can be checked by the same test, except that cast iron 
is sure to break without appreciable bending, but the character’ o{ 
the fracture will plainly show whether the weld is clean or 
full of blowholes, which are very objectionable. 


“Another thing to remember about the permissible use of welding 
is that welds can be checked by subjecting the finished work to 
real tests. If the work can be put under an internal water pres- 
sure, such as is possible with welded pipes or tanks, a good facto: 
of safety such as 2 to 1 should be allowed; then the welds should 
be further tested by hammering the metal close to the welds. 
which will show leaks, if defective. Of course, water should 
always be usec in the pressure-impact test described above and 
all air or gas must be carefully drained before the test, otherwis: 
if the materia/ failed under test someone might be injured. An- 
other test which is quite satisfactory is the kerosene test, wherein 
one surface of the weld is chalked and kerosene is poured co: 
painted on the other surface. If there is lack of fusion th: 
kerosene usually shows through on the chalked surface within 
10 or 15 minutes after it is applied to the other side. 


“T cannot add anything more fitting to the final picture of th: 
modern blacksmith and welder than to tell you about a certain 
blacksmith in one of the smaller communities in Nebraska who 
using the torch to reclaim worn-out plowshares. It is a safi 
venture that everyone in this assemblage is familiar with th: 
rusted, cast-away plowshare. It is found in fence corners and 
scrap piles all over this section of the country and in every othe: 
section where there is farming. Some of them are broken and 
some of them are simply worn so badly that it does not seem 
practicable for the blacksmith to repoint and retemper them in 
the old way. This blacksmith of whom I sepeak was one of 
the first to add welding and cutting equipment to his shop. He 
figured that he was the logical user of the process because he 
had worked with metals all his life and knew how to handle them 
under practically every condition that could possibly arise on re- 
pair work. He found the welding and cutting torches almost like 
his A, B, C’s to learn. With the enthusiasm of a discoverer he 
looked about him for places where he could use the three processes 
—welding for joining and building on; cutting for speeding up the 
severing of metals, and heating for hending, straightening and 
removing dents. 


“The idea of building up plowshares, retempering them and re- 
storing them to service after they were quite beyond salvage by 
the old blacksmithing methods appealed to him. He started with 
a few jobs which he handled purely as experiments. Now, as al! 
of you know, word traveled fast in the country even before the 
days of the telephone and automobile. With these facilities for 
rapid communication as we have them today it is not surprising 
that the neighbors, both near and distant, soon learned of the 
success of reclaiming outworn plowshares. They might have 
heard just as rapidly had the blacksmith welder fallen down in 
his effort, for it is human nature to love a joke, and the joke 
would have been on the blacksmith who bought a welding outfit. 
Today the joke seems to be on the blacksmith who stands pat 
with the equipment he put in fifteen or twenty years ago, and who 
tries to stem single-handed the tide of progress which is sweeping 
the land industrially. It can’t be done. The up-to-date black- 
smith will be an oxy-acetylene welder and cutter, and by the 
token of his fitness to excel he will be an expert in the use of 
his equipment and in meeting and solving problems that would 
stump less practical operators.” 





INSTALLING PRE-WELDED RAILS 


Making Rail Joints Before Track Is Laid Saves 





Traction Company Many Dollars on One Job 


URING the course of some track relaying work the 

Washington Railway & Electric Company, Washington, 
D. C., recently adopted an economical method of installing 
and Thermit-welding new rail at a considerable saving in 
time and cost as,<ompared with the usual method of pro- 
cedure, yet without interruption to traffic. 

This company planned to replace 7,000 ft. of fourteen- 
year-old double track on H. Street, between North Capitol 
and Fifteenth Streets, N. E., Washington, with new 6-in. 
L.S. Co, 120-513 Trilby rail, a special rolled section, which is 
a modified A. E. R. E. A. rail, made to conform to the special 
requirements of the conduit current distribution system in- 
stalled in Washington. Normally three to four-minute head- 


ways are maintained over this line, with one to two-minute 











Raila Prepared for Welding. 


headways lasting about 2% hours, both in the morning and 
the evening, during rush hour periods. In addition to this 
service the heavy interurban cars of the Washington, Balti- 
more & Annapolis Electric Railway also operate over these 
tracks. It was, therefore, important that this frequent car 
operation be not interrupted. ‘There were no adjacent, 
parallel lines over which to re-rout car traffic during re- 
habilitation, and the construction of temporary crossovers 
was entirely out of the question because of the difficulties 
and expense entailed by the conduit system. 

The only time for carrying on this work without interrupt- 
ing car traffic was between 1.30 and 5.00 a. m., during which 
period a half-hourly “Owl” service was maintained by one 
car, which could be routed back and forth on one track, while 
the other track could be torn up. But relaying track over 
a conduit system takes longer than in the case of ordinary 
track for the following reasons: 

(1) Instead of simply spiking the rail to ties each rail 
must be bolted with four hook-bolts to the conduit yoke 
seats which support the rails at 5-ft. intervals. 

(2) The yoke seats allow less room than ties for lateral 
adjustment of the rail. 


(3) The rails of a conduit system have to be surfaced 
much more carefully, by inserting steel filler plates between 
yoke seat and rail base (rather than tamping material 
under the ties, as in ordinary track) in order not to cause 
misalignment of the plow contact shoe, and hence possible 
breakage of the porcelain and cement insulators from which 
the conductor rails are suspended. 
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For these reasons, therefore, also because of the short, 
costly and ineffective periods of night labor the work threat- 
ened to become upduly expensive and would have failed to 
keep apace with the progress of the preparatory work of re- 
moving the pavement. : 

Night labor costs, however, were greatly reduced and the 
speed of the work accelerated by laying the rails to be in- 
stalled along the side of the street, parallel to the track, 
welding several lengths together during the day time and 
transporting them close to the edge of the track, then, 
during the early hours of the morning removing the old rails 
and installing the new welded lengths. If there was not time 
to weld the free ends of the welded rail lengths to the ends 
of the rails already installed, these joints were temporarily 


TWO SETS OF SEVEN RAILS THERMIT 
INTO TWO 420 FT. LENGTHS, READY IC 
STALLED IN TRACK - WASHINGTON RAILV 
5 s WASHINGTON, DCs 








Two of the 420 Ft. Lengths. 


bolted, and Thermit-welded on another night. The new rails 
were temporarily bolted to every fifth yoke seat, or at inter- 
vals of 25 ft. Except where especially low joints occurred, 
surface plates were not inserted until later during a day 
period, when the temporary bolts were removed, the base of 
the rail wedged, plates inserted and the rail base bolted 
permanently to the yoke seat. 

The number of rails per unit to be first welded together at 
the side of the street depended on the length of space sin; 
interrupted by cross-streets along the curb adjacent to the 
place of installation. In most ‘cases these welded. ‘rail 
lengths included three or four 60-ft. rails. In one case, on 
H Street, between Twelfth and Thirteenth Streets, a pair 
of rail lengths each was comprised of 7 rails, making con- 
tinuous lengths of 420 ft. each (see Fig. 2). 

Before welding the rails at the side of the street each set 
of rail lengths were mounted on wooden cross ties cut in 
half, lined up parallel to each other and carefully surfaced 
by placing shims under the joints to be welded. The rails 
to be welded were kept in accurate lateral alignment by 
spacing the parallel rails evenly apart by means of three 
sections of I-beams, as shown in Fig. 1,, which” were , cut to 
similar size, and clamping the rails together “with eight , bolts, 
four of which were clamped around the -rail heads’ and four 
around the rail bases. Welding was then ‘performed by the 
Thermit insert welding process. After the’ welds were ‘made 
the welded rails were removed from the blocks and replaced 
by a set of unwelded rails. 
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This Is the Boy 


that was on that job 
so early inthe game and remained right with 


it till that pile was no more. 


Try them — they can be 
absolutely depended upon 


It's the torch that stands hard, con- for 


tinuous work. Proper mixture— 


No back fire— 
Not heating up— 


Not requiring any attention. 


Have you our catalogue No. 23W? 





Che BASTIAN-BLESSING COMPANY & 


West Austin Avenue at La Salle Street 
Chicago, IIl. 
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In this case the steel structure and the machinery had been 
twisted and melted together to such an extent that it would 
have been impossible to have moved the wreckage away with- 
out cutting it up into small pieces. It was situated on a piece 
of ground which was badly needed for continuing the manu- 
facturing activities, and the owners of the building were de- 
sirous of erecting-a new structure at the earliest possible date, 
so that production could be continued. A part of their reg- 











One Corner of the Wrecked Plant. 


ular equipment was a portable oxy-acetylene welding outfit, 
and the welder being familiar with the possibilities of oxy- 
acetylene cutting was able to guarantee that a cutting torch 
would go through that pile of scrap in short order. To get it 





THE WELDING ENGINEER 27 
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was impossible to secure the speed and efficiency which might 
have been possible on straight cutting. The cutters were 
obliged to climb through the pile and drag the hose with 
them into out of the way places, then, aft-- *“~ move 
on to some other equally hazar¢- 
fact that it took severa' 
reducing the wre-" 
handled ~~ 

Th- 


fo” 


Important Notice 


the torch cutting equipment used so 
effectively to clear up this fire was 
the celebrated REGO—made by 
The Bastian-Blessing Company, 
Chicago, Illinois. 
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helped him atting 
tip was replace. . to weld his 
own leg. This piece —. woiusug woo oe .seay savcessful, and he 








Close-up View Showing How Badly the Fire Had Twisted the Steel Structure. 


done in the shortest amount of time, he secured a crew of five 
oxy-acetylene cutters who were put on the job, and an extra 
supply of acetylene and oxygen was rushed to the spot. These 
men started at one corner of the old factory site and pro- 
ceeded to work toward the other corner, cutting off pieces 
small enough to be lifted and carried by eight or ten men. 
Box cars were backed up on a switch adjoining the factory, 
and a crew of men were kept busy carrying the pieces out 
and loading them on the cars as fast as they could be cut 
loose from the pile. The metal was so tangled up and there 
were so many pieces to be cut. in different positions, that it 





ADV. 
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was back on the job in thirty minutes after the accident oc- 
curred. The oxy-acetylene process is not universally recom- 
mended as a surgical instrument, but in this case the operation 
was made possible by the fact that the cutter had broken his 
wooden leg instead of his own leg. The steel hinge which 
gave way when he fell is still giving good service. 

Acknowledgment is made to Mr. Geo. D. Purdon, of the 
Commercial Acetylene Company, and Mr. E. D. Findlay, of 
the Acme Oxygen Company, for co-operation in supplying 
photographs and information regarding this interesting cut- 
ting job. 
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When the time came for transporting the welded rails to 
the edge of the track, gangs working on 4-man rail tongs 
lifted them over, In the case of the 7-rail lengths, 20 men 
on 5-rail tongs were used, with 5 men prying the rail with 
slot bars, making 25 men in all. Efforts were concentrated 
on moving only one portion of this flexible unit at a time by 
successively shifting one end, then the middle, then the 
other end, halfway across the street. By repeating these 
operations once more the total lateral shift of about 18 ft. 
from curb to track was completed. The two 7-rail lengths 
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Shifting the Rails Laterally with Rail Tongs. 


were thus shifted laterally in 34 hour. Each multiple unit 
was then, in turn, placed on pipe sections as rollers and 
tugged along parallel to the track by means of a Fordson 
tractor to a position next to where it was to be installed. 
In future low dolly trucks, equipped with center wheels of 
slightly longer diameter to facilitate free changes of direction, 
will probably be substituted in place of the pipe sections. 
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Pulling Rail into Position with Tractor. 





Only a few minutes were required the following night for 7 
rail-tong teams to place the 426-ft. rails upon the yoke seats 
and bring one end flush with the rail already installed by 
battering the other end with a loose rail. 
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This reconstruction work was in direct charge of Geo; 
Mahoney, Supervisor of Construction, and under gener 
supervision of H. Jackson, Supervisor of Underground Lin 
The welding gang included a welding crew and a grindi: 
crew, both under one foreman. 
follows: 

Welding crew (6 men). 
1 man for making molds. 
2 men for aligning, surfacing and clamping rail. 
2 men for applying molds, preheating and pouring. 
1 man for removing and cleaning up molds, also ot! 
cleaning up work. 
Grinding crew (5 men). 

2 men on one grinder, grinding head of rail. 

2 men on a second grinder, grinding weld at gauge line 

1 man on small hand grinder for finishing off grindin, 

work. 


Duties were arranged 


The cost of Thermit welding rail joints on this job, up 
and including Aug. 8, 1922, was as follows: 


Labor Material Tota 
No. of Cost Cost Cost 
Joints Per Per Per 
Considered Joint Joint Joint 
DE sa cciitssnccestinn eiigceiven ck” Oe $2.88 *$8.13 *$11 


2. -Thermit supplies and equip- 
ment (not including mate- 
rials actually used up in 
EERE ENS 500 55 


3. Manufacture of rail clamps 
and blocking for rail (for 
using special welding method 
described) -.............. wi ... 500 


4. Extra handling of rail (for 
using special welding method 
described). Putting rail on 
blocks and removing after 
welding ............. BA 2 bo RT AO oA 170 1.33 i l 


5. Grinding (estimated only, be- 
cause work not completed at 
Rl Se eee 1.00 50 1.50 
Note A.-—Practically speaking, should additional welding be co: 
templated the cost of Items 2 and 3 would actually be much low: 
as these materials will still be serviceable for additional work 
the completion of this job. 
Note B.—As the work progresses the unit cost of Items 1 and 
will be considerably decreased as the welding crew becomes mor: 
expert in applying the new method. 


-41 22 





*Had the new “Center Pour’ Thermit insert weld been used, t! 
material cost of welding per joint would have been only $5.50 a1 
the total cost of welding per joint $8.38.—Reactions. 





SERVICE TEST BREAKS DRAW BRIDGE SHAFT 
OUTSIDE OF WELD 


In 1920 an emergency Thermit weld was made on a 6’ 
diameter pinion shaft used for turning a large draw bridge in 
North Chelsea, Mass. After 2%4 years of service operating 
the draw bridge, this pinion again broke but in a location we'!! 





An Emergency Weld Which Gave Over Two Years’ Service. 


outside the weld as shown in the illustration. An idea of 
the service test to which the weld was subjected may be 
gained by the fact that the starting torque transmitted through. 
this pinion shaft was 520,000 Ibs. 








WELDING REPAIR ON TANK BOTTOM 


Welding Method Proves Cheaper and Quicker Than 






Previous Methods Used for This Kind of Repair 


ONSIDERABLE publicity has been given to the subject of 

welding oil storage tanks in the last two or three years. 
There seems to be no limit to the size of tanks which can be 
welded by either the electric or oxy-acetylene processes, and the 
advantages of the Welded tank from the point of view of the 
enormous saving through the prevention of leakage are becom- 
ing so well known that the riveted tank is well on the way to 
becoming obsolete construction. 

Welding repairs on tanks while in service are fairly common, 
but once in a while a repair of unusual character is reported. 
For example, the photographs shown herein were taken when 
the Empire Pipe Line Company, of Tulsa, Okla., used electric 





a section of the tank wall. The tank bottom was then cleaned 
of all muck and scrubbed with wire brushes. A final cleaning 
of the seams and rivets was made with a sand blast. 

The welding generator was set up outside the tank and con- 
nected to a 40 h. p. Hercules gas engine and well covered to pro- 
tect it from rain. Two welding lines were run into the tank, 
since the generator furnished enough power for two welders to 
work at the same time. After the first preparations were com- 
pleted and the welding generator put into operation, it was kept 
running from 12 to 20 hours a day until their work was com- 
pleted. When all of the inside work had been done the section 
of the tank wall was put back in place and the tank was tested 





pa 


















Left—Exterior and Interior View of Tank. Center—Welder at Work. Right—One of the Welded Seams and a View of the Equipment Used. 


welding to repair the bottom of a large storage tank. The com- 
pany made tests of the electric welding process and have found 
it a quick and economical method of repairing defective bottoms 
of large steel storage tanks for crude oil. This is the first re- 
pair on a tank of so large a capacity as 55,000 barrels which has 
been reported. It was done on the Boyer Farm near El Dorado, 
Kans., by the Welding Engineering Company, of Bartlesville, 
Okla., of which Mr. H. C. Price is manager. The repair was 
made late last summer, and according to all reports the tank 
has been holding crude oil and meeting other requirements of 
the engineers of the Empire Pipe Line Company since that time. 

The decision to make this repair by welding was arrived at 
only after an extensive investigation had been made to determine 
the most efficient and economical way of making repairs on this 
type of tank. All of the various welding methods were con- 
sidered, and bids were asked for from concerns who used dif- 
ferent methods. In each case the contractor was requested to 
give a statement of the method by which he proposed to use the 
metallic arc welding process, using a standard type of machine 
and a coated electrode. 

Specifications called for the welding of all seams and all rivets, 
the filling of all holes where rivets were missing, and the build- 
ing up of worn and pitted spots on the tank bottom with welded 
patches. There were 2,876 feet of seams and 22,936 rivets were 
to be welded. The work consumed 1,100 pounds of welding wire. 

Before doing any welding at all, it was necessary to remove 


by the standard methods used for testing of tank bottoms when. 


29 


they are repaired by the old-fashioned methods. First, enough 
water was pumped in to “wave” the bottom, then it was filled 
with water and left to stand. It did not require much time 
to establish the fact that no leaks had been left in it, so it was 
filled with oil. It has been in constant use ever since. 

The Empire Pipe Line Company were so well pleased with 
the result that it was decided to use welding for all future re- 
pair work of this nature whenever the circumstances indicated 
that it would be desirable. 

Tank bottoms of big storage tanks formerly were repaired 
either by replacing the bottom with new steel or by replacing 
with concrete. To install new steel made it necessary to take 
off the tank top and cut down the shell. Concrete repair work 
was accomplished by placing a reinforced concrete slab, protected 
by asphalt, on a concrete base, for the new bottom. In the 
present case it was found that the electric welding method 
proved both cheaper and quicker than by replacing by new steel, 
and moré economical than rebuilding the bottom with concrete. 





The U. S. Bureau of Standards is now conducting an in- 
vestigation to determine the strength of rail joints welded by 
the different processes. 





The Wilson Welder & Metals Company has just com- 
pleted a repeat order for welding machines for the Polish 
State Railways, making a total of thirteen machines supplied 
for this railroad. ; 
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December, 192: 
This Outfit Will Be Needed in 1923. 
EXT year will probably see more welding done +} 


N ever before. A logical basis for this assumption ca: 
found in the fact that every oxygen plant in the country 
working to full capacity and additional plants are conte: 
plated. There surely will be some corresponding adva: 
made in the manufacture of equipment. The time is ripe 
someone to develop a complete welding shop on wheels. Su 
an outfit would include motor truck, gasoline engine, 
welder, air compressor, portable grinder, pneumatic chipp« 
sand blast, oxy-acetylene welding and cutting apparatus, . 
burning preheaters, and the necessary supplies of wire, fu 
etc. A demand for such a complete portable unit has exist. 
for some time, and has usually been filled by hand-pi 
assortments of machinery. A ready-to-use outfit would 
welcomed by job shops, railroads, lumber camps, foundri: 
gas companies, refineries, and others, as an accessory to : 
central welding shop. ' 


Iowans Set the Example. 


HEN a meeting of welders in an isolated town in Ioy 
W the town itself boasting less than half a dozen welde: 
can draw attendance from towns thirty miles distant throug! 
below zero weather, it is a hopeful sign that interest in we! 
ing meetings can be aroused. The promoters of the meetin; 
at Spencer knew how to get an audience, and how to build 
program. Here was a case where real enthusiasm and rea! 
effort produced a real success. Section meetings of the Ame: 
ican Welding Society can be made just as successful on 
larger scale because the sections have larger bodies of me: 
from which to draw crowds. A“program of promotion, ide: 
tical with that used for the Spencer meeting is being present: 
to men who are supposedly interested in building up sections 
It will be interesting to observe whether the program will |) 
supported by genuine action or by dignified nods of a; 
proval. Let’s not nod too much in this membership wor! 
Nodding is usually an indication of rapidly approachin; 
slumber. 


The Bronze Filler Rod. 


ELDERS will maintain that the brazing of cast iron 
W.. impossible and impractical, and that it should not be 
encouraged. In taking issue with that viewpoint it should b« 
made clear that the best users of the bronze rod recognize 
the superiority of a welded joint over a brazed joint. But they 
have learned that in frequent emergencies brazing serves th« 
purpose and is at the same time the most expedient repair 
A story is on the way of a bronze repair on a locomotive 
cylinder, which used 175 pounds of bronze filler rod, made by 
real welders. The engine is now pulling about seventy freight 
cars over the line every day. The live welder will not wait 
until the last minute to find out how to do this kind of work. 
He'll get right busy and experiment until he is prepared to 
turn out a good braze on cast iron when the emergency arises 


Faith That Will Move Mountains. 


REGULAR church-going welder describes a particu 

larly difficult welding job on which no less than twenty- 
five welders were tried, before one was found who could weld 
it. Someone must have had infinite faith in the process to 
have been able to talk the owners into another trial after twen- 
ty-four straight failures. More power to his preaching, and 
may he always be supported by an able welder in the future 
The percentage in this case indicates that it is still necessar) 
to test them. 
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Each Prest-O-Lite user 
looks to his nearest Dis- 
trict Sales Office not 
merely for arrangements 
to adequately cover acety- 
lene needs, but for help- 
ful cooperation and advice 
on any matter involved in 


the use of acetylene. 
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The one gas for both cutting and welding 


Acetylene is the one gas perfectly adapted and in general use for 
the cutting and welding of metals. 


Today it stands as the only practical welding gas and by far 
the best for cutting, despite continuous efforts to substitute 
other fuel gases. 


Its use does away with the necessity of two stocks of gas and 
two types of apparatus—one for cutting and one for welding— 
thus enabling operators to do quicker and better work, and sim- 
plifying problems of management. 


In Prest-O-Lite Dissolved Acetylene you have this finest of fuel 
gas at your command in a portable form—safe, convenient, eco- 
nomical and dependable. 


Ask our nearest District Sales Office for information as to our 
latest sales and service plans. 


THE PREST-O-LITE COMPANY, INC. © 
General Offices: Carbide and Carbon Bldg., 30 E. 42nd St., New York City 
Balfour Building, San Francisco 
In Canada: Prest-O-Lite Co. of Canada, Toronto 


District Sales Offices 

Atianta Chicago Detroit Milwaukee Pittsburg 
Baltimore Cleveland Kansas City New York San Francisco 
Boston Dalias Los Angeles Philadelphia Seattle 
Buffalo St. Louis 


JSnet-O-Lite 


DISSOLVED ACETYLENE 
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Welding and Cutting at Anacond; 


Illustrating the Value of a Central Welding 
Shop in a Large Industry or Organization 


HE Anaconda Copper Company was one of the earliest 

users of the oxy-acetylene process in the mining industry, 
and it is one of the largest users of gas welding and cutting 
in the mining field today. This is true not alone of the lump 
volume of work done, but also of the variety of applications. 
For this reason, the well-seasoned experience Anaconda has 
gained in the use of welding and cutting should be highly 
suggestive of what can and should be accomplished else- 
where in the mining and smelting field. 

The fact that the oxy-acetylene process is almost uni- 
versally employed at mines and mills by no means indicates 
that its use has reached the saturation point. It means, 
rather, that it has reached a great many valuable starting 
points, with every opportunity for tremendous development. 
Only comparatively few, even of the very great mining and 
smelting corporations, employ the process to anything like 
the extent that those would if those in charge of operations 
and equipment better understood the range of applications 
that is possible under favorable conditions. 


—— = + 





Manganese Lips are Welded on These Buckets. 


There is a certain disadvantage in reviewing welding and 
cutting at Anaconda, in that the vast extent of the company’s 
mining and smelting operations may give the impression that 
only very large industrial organizations have extensive uses 
for the process. Such a conclusion would be entirely wrong. 
The extent of oxy-acetylene applications is not to be 
measured altogether by tonnage or general plant facilities. 
There are other factors involved, such as managerial under- 
standing of the pessibilities of welding and a knowledge of 
apparatus and plant requirements. At properties where 


welding and cutting are regarded merely as e1 
measures and only portable and limited equipment js . 
able, the uses of the process are certain to be restricted 
narrow range. | 


ner 


On the contrary, wherever operating ex 
tives appreciate the importance of oxy-acetylene depart: 
even if it is relatively small, which is housed in a pr. 
equipped central shop—the range of uses is very muc} 
comprehensive. ‘ 

At Anaconda the central welding shop is equipped 
stationary 500-lb. carbide capacity duplex-type, low-press 
acetylene generator for shop use. In addition, a 100-|b 
bide capacity portable generator; four 50-Ib. carbide ca; 
portable generators; forty-eight 300-cu. ft. capacity acet, 
cylinders; twenty-four 100-cu- ft. capacity acetylene cylin: 
and sufficient oxygen cylinders available for outside or 
operations. Cutting and welding blowpipes, gas regu! 
and other accessories are part of the shop equipment 
which te maintain a force of from fifteen to eighteen we! 
and cutters. The shop itself is also provided with all 1: 
sary preheating and annealing ovens and modern cranes 
handling the heaviest castings and mechanical parts 
central welding shop has a pipe system which conveys oxy; 
from the manifold room and acetylene from the gene: 
house to a large number of stations or points in the 
where welding and cutting are carried on, thus affording « 
facility for efficient handling of work. All heavy wor! 
which preheating and annealing are necessary is hand 
in the shop, the portable equipment being used on outs 
jobs that do not require special handling of this kind, or w! 
it is simpler to erect a temporary preheating furnac 
loose bricks than to dismantle and transport the part 
paris to the shop. 


Applications 

An jdea of the character and variety of oxy-acetyl 
welding and cutting done at Anaconda may be had by brie 
reviewing some of the work performed in the course 
ordinary routine, as follows: 

Building up worn spots on clam-shell buckets, pull: 
rollers, gears, keyways on shafts, motor armatures, shafting, 
worn and stripped threads, wind-boxes, on converters, tuyer: 
in blast furnaces, water-jackets, frogs, rails, switch point 
and in short almost any worn or burned out plate or cas! 
iron part in machinery or other metal equipment. 


Welding of coal-dust cycine collectors, coal-dust hoppe: 
conveyors and piping, reverberatory water-cooled slag-lau 
ders calcine and flue-dust hoppers, dust and concentrate cars, 
matte and slag ladles, converter wind-boxes, tuyeres and 
roaster-gearing floors,. hoppers, calcine-cars, center-shaits, 
arms, cars, shafting, air compressor parts, intake and exhaust 
piping of air-receivers. and coolers (42 ounces to 900 lbs 
pressure per square inch), water and steam piping in 
shapes (Y’s, T’s, L’s and X’s, manifolds, etc.), electric moto: 
and generator housings, end-bells, bed-plates and motor gears 
starting boxes and transformers, oil tanks and pipe, hi 
amperage copper conductors and connections, machine tool 
parts, roll shells, locomotice receivers, levers, links, filing rivet 
and bolt holes, etc., etc. 

Welding and Brazing of (copper) pipes, tanks and bars 
(brass) pipes, tanks, bars and bearings; (bronze) bearings, 
levers, bushings, shafting and pipes; (aluminum) bars, pipe 
and plates. 
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The successful electric 
welding of broken ribs on 
machine casting weighing 
3300 Ibs. 





Fly Wheel for same machme 
on which cracked spokes and 
tim were electrically welded 
successfully. 





The following extract is from a letter to us by 
Enoch Ohnstrand, Chief Engineer, LIBRARY 
BUREAJ, Ilion, N. Y. 


“We figure that this repair on this machine 
showed a sufficient saving to pay for the 
installation of our electric equipment, as 
the machine which was broken down was 
a special machine made years ago for this 
Company, and even if it had been an up- 
to-date machine, we could not have pur- 
chased this part for anywhere near the 
price of the electric welder which we pur- 


chased from you and which we used for 
doing this work. I am pleased to advise 
you that we got splendid results from the 
job and in avery short time. The repairs, 
so far as welding was concerned, were made 
in about three hours actual time.” 

The line of G-E Electric Arc Welders includes 
types of stationary and portable sets for hand 
welding—and automatic and semi-automatic 
machines. G-E Specialists are at your service to 
select the equipment essential in electric welding 


processes for. repairs, production or salvage in 
your plant. 


General@Electric 


General Office 
Schenectady, NY. 
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Heating of links on fiy-wheels, shafts to straighten, gears 
to remove from shafting, etc. 

Cutting of plates, angles, I-beanis, channels, rails, alteration 
in structural steel on erection or dismantling jobs in the 
field, rivet and bolt holes and various other work that was 
formerly done with hacksaws, chisels and hammers. 

Cast Iron Cutting—Cutting of cast iron sections for de- 
molition, plant changes and beveling for welding. 

Tapping of blast and reverberatory furnaces. 

Cleaning out tuyeres and wind boxes of converters. 





* 
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in actively operating mines and mills, it is possible to pre 
by the experience of others and the process of extension ; 
not now be as slow as in years gone.by. 

When a mine superintendent once realizes what the 
successful users of oxy-acetylene are getting out « 
advanced development, so that he can make a reason: 
and intelligent appeal to his superiors, he will find that ¢} 
is not a wide-awake, progressive executive who will cd: 
him the relatively small investment necessary to place him 
a position to accomplish similar work. 


I 


f 





A 300-Lb. Hydraulic Car Axle Press Before and After Being Welded. 


In view of the numerous oxy-acetylene applications noted 
above, it is indeed surprising that there are yet some very 
large mines which make relatively small use of oxy-acetylene. 
Obviously, this is not because there is not abundant oppor- 
tunity to do so, but because the possibilities of the process are 
not sufficiently understood and appreciated by the operating 
executives. For every large mine that is not getting what 
it could and should out of oxy-acetylene there are dozens of 
small ones in the same class, but there are also many small 
mines that are getting very much more out of the process 
than are inadequately equipped large mines. In nearly 
every such instance, it will be found that the reason lies in 
the development of the central welding shop idea, with a 
view to improving the efficiency methods. This does not 
mean the abandonment of portable equipment; it simply 
makes portable equipment an important supplementary arm 
for doing work that cannot be properly handled in the central 
shop with stationary equipment. 


Recently a special inquiry was made to ascertain how 
general is the use of oxy-acetylene in the mining industry 
and to obtain data covering operations in mine use. 
A questionnaire sent to mining companies in various parts 
of the United States, Mexico and Canada elicited some very 
interesting replies. All but one or two declared that they 
used the process. Some of them had used it for many years. 
Some stated that they used the process only in a limited way 
for repairs on small castings which were subjected to little 
or no strain, and for emergency cutting. Almost invariably 
these felt that the process was unsuited to heavy welding. 
In’ some instances they stated that they had tried to do 
heavy work and had not met with success. Diametrically 
opposed to these discouraging reports, were others expressing 
enthusiasm concerning the wide range of uses for both 
welding and cutting and regarding successful handling of 
heavy welding as ordinary routine involving no special 
difficulties. 
~ The difference in these reports was not due entirely to a 
difference in facilities, of course, but it was largely so. As 
a rule the central welding shop at mine and mill is a growth 
of experience—a slow growth in which prejudice must grad- 
ually be worn down to make room for earned confidence. 
But with a broader study of the possibilities of welding and 
cutting applications as they are being employed successfully 


In the opening paragraph of this article, it was stated tha 
the Anaconda Copper Company was one of the first use: 
of the oxy-acetylene process in the mining industry. Th: 
company’s first equipment was jnstalled as early as 1909. I: 
1912 a complete Linde outfit was purchased and in the yea: 
1913 and 1914 some very extensive work, measured even 
the terms of big operations today, was done by the company 
Perhaps the most notable job was the welding of the plat: 
steel roof of the company’s main flue at its Anaconda plan: 
There were 1,711 steel sheets or strips, each 120 ft. in lengt! 
by 3% ft. in width, laid end on end and side by side to a widt! 
of six sheets, all of the seams being welded as the assemb]; 
progressed. When completed, the welding totaled mor: 
than 64,000 linear feet, or a little more than twelve miles 
of welded seams. About eleven months’ actual working time 
was required on this job, dyring ich period an average o 
seven to eight men per day pt busy cutting out th 
old roof and welding up new plates. It is estimated \ 
that 50,000 Ibs. of carbide, 0 lbs. of #s-in. Norway iro 
rods and 400,000 cu. ft. of oxygen were used in the work 
Another interesting job of thig.zarly day was the welding 0! 

28,400 linear feet of seams in the fabrication of ten launder: 
and feed distributors for a 20-deck round table. 


It would require a library to catalog and describe all o 
the oxy-acetylene welding and cutting that has been done by 
the Anaconda Company in the past dozen years. Jh« 
process has been used in maintenance of plant, in demolition 
of old construction, in the erection of new structures and in 
the fabrication of various kinds of equipment from materia! 
that would otherwise have been worthless excepting as scrap 
And extensive as have been the uses of the process at this 
great plant, a review of applications in other parts of the 
country reveals dozens of operations differing from the ones 
enumerated, but, in almost every instance, operations tha' 
could profitably be employed at Anaconda and other produ: 
ing mines and operating smelters or reduction works, wher 
ever they may be located. 

Of course the Anaconda Company have made use of the 
recently developed cast iron cutting. Details of this work 
will not be given here, but it should be noted that oxy 









acetylene cutting of cast iron is receiving attention in th« 
mining industry and is being found as serviceable there as 
in other industrial fields—Oxry-Acetylene Tips. 
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A Short Story Prize Contest 
for Welders 


The Welding Engineer wants good welding stories; stories which will 


be helpful to the other fellow. 


In order to be sure of getting the best 


stories which welders can contribute from their experience, we are put- 


ting them on a competitive basis, and are offering three prizes for the 
three best stories submitted each month, as follows: 


Ist Prize: Class C Membership in American Weld- 


ing Society. 


2nd Prize: Class D Membership in American Weld- 


ing Society. 


3rd Prize: Copy of Welding Encyclopedia bound 
in Leather, Stamped with Owner’s Name. 


CONDITIONS 


There is no restriction as to the 
length of this story, or the time in 
which the work is done. The assign- 
ment of prizes will be based on the 
value of the story as a whole to the 
readers of The Welding Engineer. 
Manuscript does not have to be type- 
written, and it will not be judged upon 
its literary merits. If sketches are nec- 
essary to illustrate any features of the 
work, you need not submit’ fin- 
ished drawings. Pencil sketches will 
serve the purpose just as well. One 
point to be kept in mind is that the 
story should be complete enough to 
enable another weldertodothesame 


job after reading it. There is no re- 
striction regarding the nature of the 
work described. It may be either pro- 
duction work or repair work. It may 
be oxy-acetylene welding, electric arc 
welding or thermit welding. The value 
of the story may consist entirely of a 
description of the method of preheating 
in the case of a repair job, or in the 
construction of a jig in the case of pro- 
duction work. The purpose of the 
contest is to bring out practical work- 
ing instructions which will enable the 
other fellow to do a particularly diffh- 
cult piece of work. 


In case manuscripts are received which are considered good 
information for our readers, but which are not quite so good as 
the stories which are winners in the prize contest, they may be 
printed in The Welding Engineer, in which case the story will 


be paid for at our regular rates. 


Mail your best welding story to 
THE WELDING ENGINEER 


608 South Dearborn Street 


CHICAGO, ILLINOIS 


NOTICE: Awards of stories received in November will be published in the January, 1923, 
issue of The Welding Engineer. 
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A BOILER WELDING 





STUNT 


An Experience Which Shows That Welding Failures 
Are Not Always Due to the Welding Process Itself 


Fort Worth, Texas, 
Sunday. 
Ed :— : 
remember that boiler job you had down at 
Miller’s, two years ago when I was home? Perhaps you 
would rather forget it. But I distinctly recall going down 
with you three times to see you fix it but each time you got 
through with it the boiler was just as bad off as before, or, 
if you'll take no offense, Ed, perhaps just a little worse off. 
Each time we went down, you swore on a stack of bibles 


Salutations 


Do you 







-" Scale 





Wete S.ge 


' 
How Scale Forms Between. the Lapped Plates. 


that you were going to make that weld hold but every time 
we left it and they fired up, it was the same sad story; she‘d 
open up again. Sort of a cheery way to open a letter to you 
isn’t it, Ed, but to tell the truth about it, I never was quite 
satisfied with your alibi on that job. You claimed that the 
plate was all eaten away and was beyond saving with the 
welding torch. So ever since I’ve been on sort of a still hunt 
to get you the answer to your problem. I didn’t say any. 
thing to you about it for fear I might not get it but at last, 
I found the solution for you. There is no “ifs”, “buts” or 
“ands” about it, I’ve got the real dope for you this time 
and “By Jiminy” if this stunt doesn’t bring two or three 
hundred extra dollars into your pocket in the next sixty 
days, I’ll say you’re not the Ed I always thought you were. 
_As I just mentioned, I’ve been on the hunt for some real 
clever steel welder, who was thoroughly acquainted with 
boiler work, to talk over that failure of your’s with, ever since 
it happened. I never came in contact with such a combina- 
tion that really appealed to me, until I met this fellow in 
Fort Worth. It was quite by accident, too, but it seems 
strange in a way, to find the answer to your problem away 
down here in Texas, doesn’t it? This is how it started. I 
walked into a place where a welding demonstration was 
evidently in progress. Everybody in the shop was gathered 
together watching a weld being made on a boiler. Naturally 
my curiosity was aroused so I wormed my way up as close 
as I could to the operator. After watching him a few 
minutes I stood there sort of spell-bound, like the rest of his 
audience. Ed, there was a master if there ever was one 
that handled a welding torch. I doubt whether anybody else 
present appreciated the true fineness of that weld, as I did. 
That fellow could make his metal do anything under the 
sun. He could make it flow up or flow down to his right or 
to his left. I mever saw the like of it anywhere. I’ve seen 


hundreds and hundreds of welders, Ed, but my hat was off 
this chap. Why that flame of his was just as soft as ; 
coo of a humming bird. The metal followed the flame 
where he lead it and the beautiful part of the whole , 
formance, to my mind, was the fact that there wasn’t a sins 
spark to be seen. Honestly Ed, it certainly was a treat 
Oh! how I did wish that you were there. 

As you might suppose, I didn’t lose much time in 
ting acquainted with this welder. For the most part he | 
spent much of his time, after he come to this country, in : 
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The Seam Which Gives So Much Trouble. 


road shops and was very well posted on the equipment used 
in that line. When welding was brought out, it appealed 

him so he sort of specialized in its application to railroa 
work. That’s evidently the reason he became so well verse: 
in the welding of steel. When the subject of boilers was 
brought up, it was plain to see that he knew them from A | 

Z. This was specially true of locomotive boilers. Considering 
everything, I figured that he was the very man to give me 
the right dope on jobs like you were up against at Miller's. 
Say Ed, I was mighty glad I did too, for he proved to be on 
of those type who glory in figuring out anything that th: 
other fellow has failed in. Fact is, you could almost like: 
it to a fiendish delight. Here’s his explanation :— 


“As you would have me understand,” he started “you: 
friend was called upon to weld some checks in a fire-box.” 
These were located on a riveted seam and ran from the rivet 
hole to the edge of the sheet. It sc happens that I am ver) 
well acquainted with this kind of a job and it will not tak: 
me very long to explain it to you. You told me that you 
friend is a good welder and has been doing it for a numbe 
of years. You also tell.me that after welding up the cracks 
that they hold cold water very well but after a day or two 
of firing, that the seam leaks worse than ever. Now let me 
ask you a question. Did the thought strike you or your 
friend that the welding was perfectly alright but that th: 
cracks were due to another cause entirely? That's about the 
size of it and if you follow me you'll see the reason why. 


“A number of years ago I was confronted with the sam 
kind of a job myself,” he continued. “I went about it the 
same way as your friend, by simply welding up the crack and 
also welding around the rivet head, for naturally it would be 
loose otherwise, and I’d not have any way to draw the rivet 


36 








December, 1922 


up. After the weld was made and the boiler given the cold 
water test, there was a leak along the edge of the sheet, due 
to the contraction of the metal after being heated, but the 
edge was easy to caulk and there wasn’t the sign of a leak 
any place. However, after the engine had made one run. 
the seam was worse than ever. What was the trouble? I 
asked myself. I had made a deep study of welding steel and 
felt that it simply couldn’t be my weld for failures occurred 
very, very seldom and as a rule, through no fault of mine. 
But here was the job back in the shop and it was up. to me 
to fix it. Something had to be done, so again I tackled it. 
This time I took extra pains to make a perfect weld and. it 
tiftned out fine. .“Phe seam was again caulked and the engine 
sent out on its run. Imagine how I felt two days later to be 
called on .the carpet and learn that the engine was again 
coming to the shop with the same trouble. I felt sick and 
wanted to quit my job but the superintendent told me to. go 
home that night and see if I couldn’t figure out just what the 
real trouble was. He felt like I did that it was not the fault 
of my weld but undoubtedly there was something causing the 
trouble, so | went home with a firm resolution to stay up all 
night if necessary, to figure out a way to do that job and 
make it hold. 

“I concentrated on my problem that evening and worked 
it all out. It’s strange how I can take things home with me 
and figure them out clearly, when the thing seems hopeless 
down on the job. How did I figure this one out? I’! tell 
you right away. First of all, I asked myself this question:— 
Why did the crack occur in the first place? If I could work 
this out then I would have to reason the thing out in this 
manner:—Did I remove that cause in welding? It did not 
take me long to satisfy myself that I had located the cause 
of the checking. Heat was the cause. These checks were 
always on the fire side of the seam. Apparently the water 
did not keep this side of the lap cool. Why should this be? 
There could be but one answer. The scale in between the 
two plates was acting as an insulation. This sounded logical 
to me and I became thoroughly convinced in my own mind, 
that it really was the cause of the trouble. 

“If the scale acted as an insulation and prevented the 
water from keeping the fire-side cool, did I remove this 
cause by welding? The answer was very evident; I had not. 
What was more natural than for it to open up again? 

“So far so good,” he continued. “With the cause known, 
half of my problem was solved, but that alone would not 
fix the boiler. The task on my hands was a big one. If the 
scale were the foundation of my trouble, it would be use- 
less to attempt any more welding without taking that scale 
into consideration. It was evident that the scale had to be 
removed or the weld could never be expected to hold. I 
could not very well take the seam apart to clean the scale 
off, I said to myself. But how else could it be done? Truly 
I was up against a stiff one this time. 


“There is one thing about me; I never give up, so I kept 
right on thinking this job out. I got out some paper and 
pencil and drew the whole thing out so as to have it in front 
of me. Ajiter trying it this way and that way (on the paper) 
until three-thirty in the morning, I at last decided upon a 
method which I calculated would work out better than any- 
thing else. Having made that decision, I well remember 
how I threw myself on the bed, clothes and all, and grabbed 
off a couple of hours sleep. The next morning I marched 
down to the boiler shop and with a little assistance, I 
finished up the job by the middle of the afternoon. Did she 
stand up? You bet your sweet life she stood up; how could 
she help it? 

“Now, of course, you want to know how it was done. If 
we can find a piece of scrap paper to draw on, I think I can 
explain it a little more clearly and then you can send the 
sketch to your friend with a few notes if you wish.” He 
found the paper and dug up a stub of a pencil. Shortly 
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the enclosed drawing was produced. “This view,” he ex- 
plained “is sort of sectional. The sheets (A) and (B) are 
held together by the rivet (R). Now as you must remember, 
the scale has accumulated between the two sheets and has 
formed what the trade calls a ‘hot skot.’ The scale had to be 
entirely removed so here’s how I went about it. First I 
took my cutting torch and made a cut right through the 
center line of the rivets. This naturally cut through both 
plates and then the balance was very easy. By throwing a 
heat on the angle in sheet (B) and hammering it outward, it 
soon reached a position which I show*here by the dotted 
lines. From there on, it was strictly a case of straight 
welding. It might be a little mean for welders who weren't 
accustomed to boiler welding for all welding has to be done 
in the fire box. There was also a gap between the two plates 
and every four inches there was a rivet hole to be filled up. 
To an experienced man, this weld presents no trick at all. 
I see you have a question in your mind, Perhaps I can 
guess what you're thinking of. You want to know how the 
contraction is taken care of, don’t you? I’ll answer that right 
this minute. You see that bend in plate (B)? That’s the 
answer. In making the weld so close to the corner, the con- 
traction is all provided for and should cause no. concern.” 


“You are quite right about me having a question, but that 
wasn’t it you mentioned,” I said. “I was just wondering 
what became of the short ends of (A) and (B) which are 
cut off; also the rivets. I can see how the end of (B) is 
removed but how do you get the surplus end of (A) out?” 

“We don’t” he answered. “Why take it out? It don’t hurt 
anything, so we just let it drop off on the inside and stay 
there. Now picture, if you will, the finished job. When (A) 
and (B) have their edges butted together and are welded 
in that position, could a more ideal condition be conceived? 
One plate; one thickness all the way through. The water 
has ample opportunity to act on all parts and ‘Hot-Shots’ 
are a thing of the past. 


“It may interest you to learn too, that shortly after figuring 
out this stunt the superintendent raised me to be a foreman 
of all welders on the system, so you can’t blame me for 
remembering about that particular job after all the cir- 
cumstances are considered.” 


That, Ed, was about all he had to say regarding your Miller 
boiler but I take it that you ought to “sabe” from the sketch 
and what I’ve written. Here’s hoping that it makes you a 
million, 

Same as ever, 
SHEP. 

Postscript—Guess I’m slipping a little, Ed. I forgot to 
tell you that my friend gave me a five finger set of rules 
for welders tackling boiler work. I wasn’t going to mention 
them because I thought surely you would know them any- 
way but just now I figured it would do no harm, perhaps 
one of them may be new. 


Rules for Operators Doing Boiler Welding 
1st. Get posted on reglations covering Boiler Welding. 
2nd. Learn adjustment of flame most suitable for steel 


welding. Must be soft, with no evidence of hissing, for good 
results. . 


3rd. Inexperienced should practice vertical and horizontal 
welding. (Horizontal most difficult.) Pay particular atten- 
tion to size of flame and filler-rod. Note results of various 
sizes. . 


. 


4th. When working inside fire box, always have helper 
outside to handle gas tank pressures. 


5th. Always wear Goggles. Flying hot scale very 
dangerous. 


SHEP. 
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Westinghouse Equipments 


Of all the factors which enter into the making of a perfect 
weld, arc steadiness and arc control are of prime importance. 


The idea back of the Westinghouse Equipment was to 
build a machine which would assist the operator in obtain- 
ing good welds consistently, and yet have a rugged simple 
design and construction. 


The first thing done was to simplify the design as much as 
possible in order to secure an easy running, rugged machine 
to give continuous operation for steady welding work. 


Second, a control system was worked out by Westing- 
house Engineers, a simple, strong controller, giving the op- 
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erator any current he may desire at the arc, or a single, 

steady current for a full day’s work from a single rheostat. 
This flexibility is one of the distinct advantages of Westing- | 
house Welding Equipments where the Welding work is . 
variable. 


And lastly, the Westinghouse Equipments were per- 
fected in all sizes from the popular 175 Ampere portable 
equipment to the heavy multiple operator equipments which 
have made Arc Welding such an important factor in modern 
production. 


Westinghouse Electric and Manufacturing Co. 


East Pittsburgh, Pa. 
Sales Offices in all principal American Cities 


Westinghouse 
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Welding Transformers 


How Modern Design Tends to Eliminate Break- 
downs, Low Efficiency and Retarded Production 
By J. B. Borgadtt 


N electric welder is in its essentials an electrical ap- 
paratus with the characteristics, faults and requirements 
of care peculiar to all electrical machinery. 

An electric welder is usually used by unskilled men and 
treated, sometimes very roughly too, as rude mechanical 
machinery. 

The electrical parts of an electric welder are: 

(1) The transformer, a step down transformer which, 
though electromagnetic actioii, brings the higher line voltage 
of' low amperage down to the higher amperage but low volt- 
age required at the welding jaws. 

(2) The control which consists of the switch, either man- 
ual or automatic, a pivot switch or other means for regulating 
the primary voltage. Sometimes this is called, although not 
correctly, current regulator. 

The most vital part is, however, the transformer, and varied 
problems’ are encountered in the operation, design, and man- 
ufacturé of: this. 

Excessive heatirig causes frequent breakdown, low efficiency, and 
retards production. The cause’ may be one, several or all of the 
following: 

(1) Improper Rating. 

Transformer too small, on account of arbitrary rating. As 
yet no rules have been established for rating electric welding 
transformers. At present they are rated very much by rule-of- 
the-thumb methods. The writer found once, upon investiga- 
tion, a welder name plate rated 250 K. V. A. capable of de- 
livering 92 K. V. A. without dangerous heating. It is evident 
that an improperly rated transformer cannot carry the load 
expected for a longer time. The result is ultimate break- 
down. 

To detemine the real rating of a welder proceed as fol- 
lows: Connect the secondary to a load, such as a rheostat of 
heavy iron bars, of sufficient size to bring the primary current 
to its full load value. Effort should be made to have every- 
thing as it is during actual working conditions or as near as 
possible. The transformer should carry this load continually 
for one hour and the temperature rise above the room tem- 
perature should not, at any time, or any point, exceed 50° C. 
As a rule, the name plate rating is given in K. V. A. 

In accordance with the standards of American Institute of 
Electrical Engineers, K. V. A. is the unit of output of any alter- 
nating current apparatus. 

One K. V. A. equals 1,000 volt amp. Therefore, to find the 
rated primary current, the factors of efficiency and power 
factor must be taken into consideration. As these vary with 
different makes and sizes it is very difficult to determine the 
primary current. The writer has, however, found that ap- 
proximately 60-75% efficiency on average standard make and 
as high as 95% on later designs is about correct. Although 
not backed by any engineering authority, it is believed to be 
better than the present arbitrary name plate rating. 

(2) Design of Primary. 

The conductors, although of sufficient size, may not utilize 
their entire current capacity. Flat double cotton covered wire 
is mostly used, several wires in parallel wound one above the 
other. With such an arrangement all wires will not carry 
their proportional share of the current. The one nearest to 
the core often carries as much as twice its share. Therefore, 
although the total area of all wires may be sufficient to carry 


the current, excessive heating will occur on account of un- 


equal distribution. 
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‘not penetrate deeper than .308 of an inch. 


The outer wires being longer and farther away from t 
core will carry less current and the bad conditions are ie 9 
gerated through s. c. circulating currents. These are current 
which are set up and flow within the coil, from the inner wu 
through ‘the outer and back. This current is dissipated 
form of heat and the loss may be as high as 5-10% of tot 
losses. The insulation between parallel connected wire; 
useless only increasing bulk and cost of coil. ) 


The most efficient coil, easiest to cool, giving equal curren: 
distribution with consequent even temperature rise, is wound 
of bare copper strip with insulation between each layer, 1! i 
best insulation is found to be oiled linen or empire clot! 
This type of primary is best wound in several small co; 
pact coils for each transformer. Easy and cheap to manu 
facture, it facilitates bracing and arranging of taps and va: 
ous connections. Buckling is also prevented. 
(3) Design of Secondary. 


Very little attention is paid to this part, a chunk of copper 
arranged in the most convenient way serving as secondary 

The load of an electric welding transformer is very pecu 
liar. Being of short duration and intermittent, it fluctuates 
violently. The cold resistance of a weld is only approxi 
mately 1/10 of the hot resistance. The speed of welding d: 
pends upon the current the transformer is capable of forcine 
through the weld in a given time. When the current fu 
tuates from maximum to 1/10 of this value, it is evident that 
some provision must be made to even out these violent fluc- 
tuations. To soften the shock of the first contact and in- 
crease the current during the later welding period, an internal 
automatic reactance is required. Many welding transform 
ers fail to do this. The internal reactance being fixed fails to 
protect the transformer when exposed to sudden shocks and 
does not increase the current during the later welding period 
The transformer, instead of acting as a stiff yet flexible 
spring, is absolutely rigid and breaks down during overload 

By laminating the secondary, as in recent development 
and providing an air core of sufficient size between each 
lamination, an internal automatic reactance is provided which 
acts only during overload and the first moments of con 
tact when the weld is cold and the current therefore unusually 
high, sometimes high enough to break down the transformer. 


During the latter part of the welding period the reactance 
is automatically disengaged and the transformer forces the 
full current through the weld, increasing the production 
considerably. An increase as high as 23% has been obtained 
in tests. The electrical equipment such as generators and 
power transformers are protected from sudden shocks. A 
smaller investment in machinery is necessary. The power 
station must provide equipment for the peak load or nearly 
so. So by having a low peak load and high average load a 
larger production is obtained from the same power equipment. 
The power factor is also improved. As high as 73% has been 
obtained. ° 

If the secondary is made of solid cast copper the full carry- 
ing capacity is not utilized as cast copper has a current ca- 
pacity of only 60% of commercial pure topper. In larger 
transformers the s. c. skin effect is an added advantage. 

In any conductor carrying 60 cycles, a. c. the current does 
All copper be- 
neath this surface stratum is useless copper. This law holds 
good for cast as well as flexible copper bands bunched to- 
gether. The current density is, therefore, not equal all through, 
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The ie Method 
of Welding! 


Modern, up-to-date shops are using THERMALENE GAS for weld- 
ing and cutting. 

It gives the most intense heat known to science. It makes a stronger, 
more easily machined weld, and a quicker, cleaner cut at much less 
pressure. It is guaranteed to be harmless—and non-explosive. 

There's always plenty of Thermalene Gas to finish the job—no 
troublesome waiting—no long expensive delays. 

Yet with all these advantages Thermalene Gas costs from 25% to 
40% less than any other gas. 

There's a modern, economical Thermalene Gas outfit to suit the 
purpose of any size shop. Get the facts about this new scientific dis- 
covery from our illustrated book. 


THERMALENE GAS CORPORATION 
KANKAKEE, ILLINOIS 


This book thoroughly ex- 
plains Thermalene Gas— 
its discovery and develop- 
ment—and why it is the 
most practical, economical 
gas for your use. Write for 
your copy today—specify 
Thermalene Book A. 
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the surface nearest the coi: or core to a depth of about +*” 
carrying most of the currem decreasing about 50% every %4- 
inch measured radially to the core, from which it follows that 
in a secondary 4” thick the current density is about twice 
as high on the surface nearest to the core as on the outer 
surface. 

A laminated secondary provides equal current distribution 
as well as three times the usual cooling surface together with 
facilities for support which give excellent results. 

The importance of having the secondary properly braced or 
supported is very often overlooked. The electromagnetic 
thrust which is set up during full load sometimes reaches 
a high value. This action tends to bring all the coils to oc- 
cupy the same room which is of course impossible. In a 15 
K. V. A. transformer this twisting and bending force may 
reach as high as 40 foot lbs., equal to a good hammer blow. 
The figure given is only approximate as conditions are al- 
most impossible to calculate with accuracy. 

(4) Loose Core. 

Besides causing a disagreeable humming noise, always a 
sign of a loose core, it increases the magnetizing current be- 
yond reason. 

The magnetizing current is the current required to mag- 
netize the core with no load in the secondary. It is an un- 
avoidable loss and should be very low, not over 5-6% of full 
load current. 

Loose laminations caused by lack of proper clamps or sup- 
port increase the magnetic resistance and therefore the mag- 
netizing current. 

The writer found one case where it was 43.5% full load 
current. 

A silent, compact, well stacked and securely clamped core 
means low magnetizing current and consequently high ef- 
ficiency. 

Summary 

The requirement of good efficient welding transformers 
can be summed up as follows: 

1. Strong Electrical Construction. 

To withstand the number of electrical shocks it is exposed 
to a thousand times a day, the primary is closed. A shock 
may be twice as severe if the line voltage happens to be of 
peaked wave form and the switch closed at the very top of 
the wave. 

2. Strong Mechanical Construction. 

To withstand the electromagnetic thrust exerted on primary 
and secondary so that all twisting, bending and motion of 
these is prevented as well as to prevent humming of core and 
loose secondary, strong mechanical construction is necessary. 
3. Good Regulation. 

With internal automatic reactance to prevent violent 
fluctuations of eurrent and produce a nearly even load curve 
with high power factor during the entire weld, the regulation 
is improved. 

4. High Efficiency. 

Lately welders have reached a capacity of 250 K. V. A. and 
5-10% better efficiency means a considerable saving in a year. 
5. Good Cooling. 

Good cooling should be provided through ducts between 
primary coils and in secondary and core. 

6. Low Price. 

The transformer should be so designed as to utilize every 

ounce of copper and insulation with minimum work expended. 





GENERAL ELECTRIC COMPANY ANNOUNCES 
“CHARLES A. COFFIN FOUNDATION” 
On May 16, 1922, Mr. Charles A. Coffin, in his 78th year, re- 
tired from the active leadership of the General Electric Com- 


pany. 

Mr. Coffin has beeen identified with the development of the 
electrical industry since 1882. He was the founder and creator 
of the General Electric Company, of which he has been the in- 
spiration and leader for thirty years. 
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As an expression of appreciation of Mr. Coffin’s great w 
not only for the General Electric Company but also for th, 
tire electrical industry, and with the desire to make this apy 
ciation enduring and constructive, as Mr. Coffin’s life and ' 
have been, the Board of Directors of the General Electric ( 
pany created on his retirement the “Charles A. Coffin Fo. 
tion.” 


By action of its Board of Directors, the General Ele 
Company has set aside a fund of $400,000 to be known a: 
“Charles A. Coffin Foundation,” the income from which, am: 
ing to approximately $20,000 per year, will be available for 
couraging and rewarding service in the electrical field by gi 
prizes to its employes, recognition to lighting, power and raily 
companies for improvement in services to the public and fel] 
ships to graduate students and funds for research work at + 
nical schools and colleges. 





EGYPTIAN STUDENTS TO STUDY WELDING HER! 


Considerable interest has been occasioned by the arrival 
this country, this month, of six officials of the Egyptian ( 
ernment, who have been sent here to study the automotiv: 
dustry. The general opinion of Egypt as a country still livin; 
in the past, evidently revision, as this example of prog: 
siveness indicates. 

The men sent here are accredited representatives of the Mi; 
istry of Transport and Communication. They are instructed ; 
spend three yeirs in this country, the entire expense being pa 
by. the Egyptian Government. The United States Departme: 
of Commerce, of which Herbert Hoover is head, is co-operati: 
with the Egyptian Government in securing the proper placing 
of the men during their stay here. 

Gordon Lee, Chief of the Automotive Division of the Bur 
brought them to Detroit, the heart of the automotive indust; 





and is arranging to have them spend the greater part of their 
three years there, on account of the exceptional advantages which 
Detroit offers, to study this great business. 

The first year will be spent at the Michigan State Automobile 
School, where courses in automobile and tractor mechanics, 
advanced automotive electricity, oxy-acetylene welding, tire re- 
pairing, battery repairing, and machine shop work, will be taken 

The six Egyptian students, whose names are: Fawzy Barsoum, 
Jacob Farag Girgis, Mustapha Ibrahim, Mohammed Mustapha 
Hetta, Mohammed Hassan Serour, and Ahmed Hamza, are al! 
college graduates, having attended institutions in Egypt which 
are said to rank with European and American colleges. 
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LEKTROX SWEDOX 
GAS CARBOX 

ARC CARBOX 


VANOX 
NICKOX 
KROMOX 
RAILOX 
CASTOX 
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SQUARE (J CASTOX 
MANGANOX 
ALUMINOX 


BRONZOX 

BRAZOX 
TOBIN BRONZE 
COPPER ALLOY RODS 


COATED ELECTRODES 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 
American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 


1-E and No. 1-G; and many others. 
analysts required. 


We can furnish a welding wire or rod for any purpose and of any 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 


requirements. 
This service is FREE OF CHARGE. 


We maintain a research department conducted by experts for the benefit of our customers. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. 


A trial of any 


SWEDOX product will convince you of its superiority. Send for these samples NOW. 
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MEMBERSHIP 
IN THE 
AMERICAN WELDING SOCIETY 
IS TESTIMONY 
OF YOUR INTEREST IN 
WELDING 


SEND YOUR REQUEST FOR 
APPLICATION BLANK TO 


American Welding Society 
33 West Thirty-Ninth Street 
New York, N. Y. 

















AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Duzbam 
167 Pages Price $1.50 Fully Illustrated 
This is the only complete book on the “Why” and “How” of Welding 








Gives principles never to be forgotten. cast iron, steel, ‘ 
brass, bronze and malleable iron are fully treated, as well as a clear 
tion of the manner to burn the carbon out of the combustion 
Automobile Garage and Service Stations, and 
Shops, as well as industries using the oxy-acetylene flame, find 
of the utmost value, since the perplexing problems when metal is 
to a melting point are fully explained and the proper to overcome them 
CONTENTS 
CHAPTER 1.—APPARATUS or Boss Wlavag—Preheating Case 
KNOWLEDGE. ae ee Gee or 
Oxy Supply—Care of Oxygen pea Wi Bear- 
cylinder Acetyiene Generation—Care of Welding—Shrinkage 
0 an age of Cracks— Missing 
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ng CHAPTER Y.—STEEL. 
Effects of Heat—Hose and 
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ENGINEERING AN AID TO WELDING 


How the Men in the Laboratory Have Helped the Oxy- 
Acetylene Welder to Perfect the Applications ofthe Process 
By C. E. Zieselt 


a* was the engineer, and the engineer only, who developed the 
oxy-acetylene process, its sound practices and its applications, 

so that it was possible for the industry to regain its lost ground, 
to live down and profit by its mistakes and earn a prestige that 
places it on a high plane industrially, a position clearly earned by 
service. It was due to the engineer that the welded line, which 
at first could not hold tight even when lying inert in the ground, 
inert excepting for ever restless contraction and expansion, be- 
came perfected to a point where tens of thousands of welds might 
be completed almost without a defect of any kind and with none 
that coyld not be readily corrected with a punch and hammer 
and without rewelding—perfected to a point where the line might 
be left on the surface exposed to the severest weather and tem- 
perature changes, holding like a wire cable, even when left 
suspended in mid-air by washouts for spaces covering hundreds of 
feet at a stretch—perfected to a point where it would hold against 
swirling currents at river crossings and stand the gaff of the 
fatigue and strains which soon destroy screwed and coupled lines. 
The engineer’s job was not alone to find a way to make a weld 
which would be sound, to make a joint which would hold against 
the strains of service. He had to do this much and more. He 
had to find a way to test his work which would prove it good or 
show it defective. Before it was practicable to adopt welding in 
the place of screwed and coupled joints there were many factors 
to check. The advantages and possibility of making cut-ins, 
laterals, and special fittings were a consideration. Economy and 
speed of fabrication were also points in favor of welding, but the 
question as to whether the weld would hold had to be definitely 
and satisfactorily settled before a pipe line company would feel 
secure in placing a line in service. That was work for the en- 
gineer, the oxy-acetylene engineer and the pipe line engineer. 
The pipe line engineer was hard to convince. The oxy-acetylene 
engineer had first to do his work and do it in a way that would 
appeal to the pipe line engineer. He had to make good and the 
welded pipe line had to make good. And when both had made 
good, pipe line engineers who were progressive manifested keen 
interest in checking up on the process. The result has been more 
pipe line welding in the past year than in the preceding ten years. 
There is a tendency on the part of.some persons to feel that 
extravagant claims are being made for welding, that ‘even applica- 
tion engineers are prone to over-enthusiasm. I think this is 
essentially a misconception. No doubt there is an inexperienced 
welder now and then who may make an extravagant claim for 
the process, even as nearly all welders made extravagant claims 
some years ago.. In such cases the reason is plainly ignorance. 
The engineer, on the other hand, is very cautious. I well remem- 
ber some two or three years ago, when a certain firm of welders 
in one of our midwestern states fabricated two welded steam 
lines, one for a union railway station and one for a large tire 
manufacturing plant. At the time these lines were conducted 
a number of photographs were made showing portions of the 
line. These photographs were supplemented by detailed data con- 
cerning the job, the manner in which the welding was handled 
and particularly the severe tests to which the joints were put be- 
fore being passed by the contractor. This mass of material was 
sent to the welding engineer of one of the large oxy-acetylene 
groups of companies and was eagerly sought by various persons 


in connection with publicity articles. The consulting engineer in 


this case refused permission to publish the matter. His objection 
was that the industry was not yet ready to weld steam lines. It 





*Extract from a paper read before the American Welding So- . 


ciety, Chicago Section, Chicago, Dec. 7, 1922. 
+Oxweld Acetylene Company, Chicago. 


was true that these lines apparently were all that could 

desired but, as the engineer put it, steam has another ele 

to deal with besides pressure. It scalds, it kills. And the ind 

try must under no circumstances encourage the welding of st. 

lines until such time as the industry itself provided everythi: 

that could be desired in the way of data on correct practices 

the welding and testing of such lines. It was more than a \ 

before any considerable amount of data were available on w! 

to base definite conclusions and fully two years passed befor 

this engineer was willing to endorse publicity for the weld 

steam line. During this period what is known as the pressur: 

impact test was developed, this, as you know, being a test und 

cold water pressure to several times the pressure to be used 

service, and the striking of the weld with a heavy sledge w! / 
the pressure is on. This was not all, however. Research a: 

engineer work were diligently applied to the development 

better filling materials, and further study was given to suc! 

matters as angles for chamfering and details of operating. 

engineering and research work is due the development of pra 

tically every step in the favorable. position the oxy-acetylen 

process occupies today in making joints which will be unde: 

stress or tension. Without the exacting demands of engineerin; 

and research work, adhesions and porous welds would not be, 

as is.true today, the exception confined to the inexperience: 

or careless operator. It is under the guidance of the engine: 
first and last, and by the engineer is meant the chemical as well 
as mechanical engineer, that quality has been attained, quality 
that gives to the welded part in instances a greater strength 
than the base metal of equal section. 

It seems only yesterday that we thought of cast iron as not 
being susceptible to cutting with the oxy-acetylene torch. W. 
still consult text books which tell us that cast iron cannot be so 
cut, and every little while we read some such statement in the 
trade papers. I think it was within the past sixty days that on 
of the national trade publications in New York City published 
an article by one of its special correspondents in which the state- 
ment was made that cast iron could not be cut with the blow- 
pipe. This article went on to state that for this reason cham- 
fering was done with the pneumatic hammer and chisel. Yet | 
can point out many instances where the blowpipe was not on!) 
used for chamfering cast iron but was the result of consider 
able saving, in one case requiring only 40 minutes to perform an 
operation that otherwise would have required ten or twelve hours 
If the oxygen consumption were measured against the cost of 
power for the penumatic hammer and chisel there is no doubt 
that the cost of the oxygen would seem excessive, but when the 
time element is taken into account this difference would be more 
than offset in economy, not with reference to the difference in 
cost of labor but because it permitted restoring a machine to 
operation hours earlier than otherwise would have been possible 

Still more recently there has come to my attention a re- 
port on the use of both the blowpipe and the pneumatic 
hammer and chisel in chamfering a cast-iron soaking pit 
cover, which had been cracked in service at one of the coun 
try’s large steel mills. I do not know, but I have no doubt 
that the blowpipe in this instance was used to speed up the 
making of the chamfer and that the pneumatic hammer and 
chisel were used in finishing it. As you all know, one of the 
early objections advanced against chamfering with the blow 
pipe was the difficulty of securing a clean surface for the 
welder to work on. In the instance first noted the cham- 
fering was done by an.experienced operator and no chisel- 
ing was necessary. It is easy to understand, however, that 
smoothing up of the kerf with the cold chisel may be desi: 
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“Quality 
Protects 


TORCH Profits” 


Reg. U. S. Pat. Off. 
Non-Flash Apparatus 


Unequaled 


Records for Success and 


Size of Installations! , 
The high standing TORCHWELD en- 


joys in the iron, steel and metal working 
industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 


provides many advantages, invaluable to 
the welding and cutting of metals. 


Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 


Freedom from flash-backs—regard- 
less of the size of the welding or 
cutting job, — gases properly 
— eyond heat radius of the 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator. 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 
Torchweld Equipment Company 


Fulton and Carpenter Sts., Chicago, Ill. 
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A general purpose wire, guaranteed to con- 
form with the following specifications: 
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“RACO” 


MILD STEEL ELECTRODES 


for ELECTRIC WELDING 


Penna. R. R. Specification No. 156A 
B. & O. R. R. Specification No. 191D 
Cr, & R. Specification No. 106 

N. Y. N. H. & H. R. R. Specification No. 161 

U. S. Navy Dept, Specification No. 46S10a 


Also furnished dead soft annealed. 


“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 


“RACO” Covered Electrodes are used with either 
alternating or direct current where bare wires will 
not give satisfactory results. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 


This wire may be used with success wherever import- 
ed Norwegian or Swedish wire has been considered 
necessary. 


“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated 


Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 
ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc, 





“RACO” MILD STEEL WELDING WIRES | 
ELECTRIC 


s_mematoo 
To 


fom REID-AVERY COMPANY 


| Qlet and Washington Ave., 

~~ PHILADELPHIA, PA 
Blue Label 

Colored labels in this style identify 

each different kind of RACO WIRE 

















Samples for testing and des- 
criptive booklet sent promptly 


REID-AVERY COMPANY 


2ist Street and Washington Avenue 
Philadelphia, Pa. 
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able in cases where a blowpipe cut has not been very nicely 
executed. 


I had always believed, because I had read, that oxy-acety- 
lene would not be applied to the cutting of risers on iron 
castings. Yet I note than an iron foundry in a middle At- 
lantic state has recently investigated the feasibility of using 
the oxy-acetylene process for cutting risers on certain types 
of iron castings, and that it is seriously considering making 
a particular class of castings with two large risers in the 
place of five small ones, as is now done, so oxy-acetylene fon 
cutting of iron risers may have a real working test. 


There are many things which would, but for the engineer, react 
unfavorably and even very seriously for the oxy-acetylene in- 
dustry. Let us have an example. A tube manufacturer in the 
East encountered difficulty in some of his welding. Some of the 
welding was good and sound and some of it was spongy and very 
weak. The matter was taken up with the manufacturer of the 
steel and with the welding apparatus manufacturer and the pro- 
ducers of the gases used at the plant. Everyone seemed satis- 
fied that somebody else was at fault and it was not until research 
was carried into the laboratory of the gas supplier that the real 
source of trouble was finally established. Strips of the steel 
were connected up like blowout fuses and a 12-volt electric cur- 
rent of high amperage passed through them until the strips 
began to melt at their centers. The current was then switched 
off and the strips were observed in the process of cooling. The 
good steel cooled off without any change in appearance but the 
faulty steel threw off sparks and puffed, an action that had been 
observed when the unsatisfactory welds were made. After 
cooling, this sample was found to contain little holes and craters. 
The investigation indicated that the welding difficulties were not 
due to the oxy-acetylene flame or to the apparatus but to a dif- 
ference in the characteristics of the steels. Incidentally the manu- 
facturer of the steel was convinced of this and took back ap- 
proximately a $70,000 shipment. As a result we now have what 
is known as the weldable steel specifications. 


Occasionally the oxy-acetylene engineer meets with what ap- 
pears to be a poser, something that rather upsets his calculations 
and disturbs his equanimity. He may find, for example, that a 
filling material of great purity is not as desirable for a certain 
use as a filling material of less purity, provided the impurities 
are of a particular kind and present in a particular quantity. 
Or he may encounter another sort of anomaly. For instance, 
in a certain city there is a manufacturer of motor valves who 
had standardized on the oxy-acetylene process for joining mild 
steel stems to the valve discs which are grey iron castings. The 
manufacturer's consumption of oxygen ran about twice that of 
acetylene. As you know the normal welding flame requires ap- 
proximately equal volumes of the two gases, that is, not taking 
into account the oxygen supplied by the atmosphere. He had 
never been able to satisfactorily account for this abnormal gas 
ratio and accepted an offer of assistance from the engineering 
department of one of the supply companies with which he dealt. 
The operator who was sent to investigate the situation tried the 
neutral flame but was unable to get better results than were being 
obtained with the oxidizing flame. In the end the matter went 
to the laboratory which reported in reference to the oxidizing 
flame : 

“This excess oxygen would form some iron oxide on the 
steel stem and would combine with silicon of the cast iron 
to form silicon oxide. In both cases this oxidation would 
produce additional heat which would serve to speed up pro- 
duction.” 

Thus the theory of the neutral flame which for years has been 
considered as basic in our industry has encountered the exception 
which proves the rule. It may appear that there is no great 
service rendered by the engineer in this instance. It will be 
found, however, that truth is always service and especially so 
in reasearch work which makes the foundations of all scientific 
industries. 

Just at the present time the oxy-acetylene engineer is engaged 
in various branches of the industry where his services are in 
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demand. | think that we will all admit that he has satisfactor 
solved the problems connected with the welding of small tay 
and later with the welding of larger tanks and of still lary 
tanks. As the size of the tank increases new engineering fact 
are present for consideration. It is quite a reach from the me: 
drum or barrel to the metal tank which stands 30 ft. in height a: 
has a diameter of 22 ft. with a capacity of more than 100.0 
gallons. The latter are approximately the dimensions of a ta; 
which was built about two years ago, and which has been 
continuous service since that time. In the development fro: 
the small metal drum to this relatively great structure there } 
been various stages, each of which has represented work 2 
complished by the engineer. From the super-welded tank of ty 
years ago to the welded gas holder with a capacity of a mil! 
cubic feet or more, is seemingly a vastly further stride than fro; 
the metal drum to the hundred-thousand-gallon welded tank, y<: 
I venture to predict that the engineer will feel his way step | 
step with welding, and that welded construction will one day | 
recognized as the best practice in the fabrication of even the lar; 
est gas holders. Some of the intermediate steps will be work. 
out, no doubt, in the natural gas and oil fields, and it is my u: 
derstanding that experimental work is now in progress on thi 
very class of construction. It is conceivable that the oxy-acetylen: 
welded joint, which is now known to be stronger and tighter tha: 
any rivetted joint that can be made, will be adopted for tank cars 
When that day comes and oxy-acetylene welding replaces rivettine 
in tank construction throughout the oil industry, even as it is nov 
replacing screwed and coupled joints for pipe lines of all kinds 
it is a safe venture that a large part of the 72,000,000 gallons of 
gasoline yearly lost through leakage and evaporation will be saved 

Doubtless most of us who are gathered here think of oxygen 
and acetylene only in their relation to welding and cutting. It is 
surprising how many applications there are in which the blow- 
pipe is used, however, where no welding or cutting is done. Who 
but the engineer would work out an application of the oxy- 
acetylene process for the tempering of saws. It may be news 
to some of you that one of the largest saw manufacturers in the 
world uses this process exclusively for tempering the blades of 
hack-saws and band-saws, and by means of it has eliminated a 
very considerable percentage of the waste that formerly resulted 
from hard spots and discolorations, due to imperfect heat dis- 
tribution in tempering. Perhaps those of you who have automo- 
biles do not know that the oxy-acetylene blowpipe is used in many 
of the country’s largest tire plants in the cleaning of tire molds 
Now that I have mentioned it you might think that it is a simple 
operation that anyone might think of and carry out, but this 
apparently simple thing has been the subject of a great deal of 
diligent engineering study. I am halted at the very threshold of 
so broad a subject as I see spreading before me. A manufacturer 
of acetylene for many years employed as a slogan “The gas of 
a thousand uses.” That was a figure of speech which may yet 
be found inadequate to indicate all the uses of this marvelous 
gas, especially if considered in conjunction with its industria! 
running mate, oxygen. Practically, every separate and individual! 
use is a product of engineering. 

I have entitled this paper “What Engineering has made of the 
Oxy-Acetylene Process.” . I might not inaptly have entitled it 
“What Oxy-Acetylene Engineers have made the Process do for 
Industry and for Mankind.” In either case anything that I have 
said or could say would only present the barest suggestion of the 
subject’s possibilities. However, if I have succeeded in marking 
out the connection between engineering and the development of 
the oxy-acetylene process, even in general terms, I have given 
expression to the thought I wish to bring out. In concluding let 
me say that if the oxy-acetylene process has arrived at its present 
stage of development step by step through the energies and efforts 
of the engineer, it is through the engineer also that it will make 
any future strides. This should not be forgotten. It should not 
be forgotten by the man who fancies he knows the limitations of 
the process, and it should not be forgotten by the man who thinks 
that anyone can do almost anything with it. The engineer is in 
the saddle, no less in the oxy-acetylene industry than in ixdustry 
as a whole. 
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SALLWELD 


ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 


SLOWS UP COOLING PROCESS 


No obnoxious or injurious fumes. 
KEEPS DIRT OUT OF WELD. 





Trade Mark 








Manufactured by 


SALL MOUNTAIN COMPANY 


140 So. Dearborn Street Chicago, Ill. 
Eastern Office, Scranton, Pa. 





Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 


Acetylene Cylinders Bought and Sold—I can save you 
money on the purchase of Prest-O-Lites and other acetylene 
cylinders or will help you if have any to dispose of. Robt. B. 
Dyar, 140 S. Dearborn St., Chicago, IIl. t.f. 








For Sale—At reasonable price, two slightly used G. E. 
latest type, automatic welders, with flexible attachments to 
make same semi-automatic; 50 to 75 volts, 25 to 300 amperes, 
complete with panel control. Apply Purchasing Agent, 
American Motor Body Company, Philadelphia, Pa. 





Position Wanted—Oxy-acetylene welder with 8 years’ ex- 
perience on automobile, freight car and general railroad work; 
2 years on heavy locomotive frame and cylinder welding, 
wishes position as foreman of large shop; will go anywhere. 


Address 55, care The Welding Engineer. 





Position Wanted—Oxy-acetyline welder; 7 years’ experi- 
ence; married; best Chicago references. Address 56, care The 
Welding Engineer. 





For Sale—Oxweld 100-lb. generator and two safety termi- 
nals; worth $575; $175 takes the outfit; now in operation; 
present owner took it in to satisfy claim; must sell no use 
for it. Summit Fender & Body Co., 263 E. Market St., 
Akron, Ohio. 





Position Wanted—Qualified oxy-acetylene welder wants 
demonstrating job, 7 years’ experience in railroad shops, job 
shops and automobile shops; willing to travel. Address 57, 
care The Welding Engineer. 





For Sale—Lincoln electric welder; 150 amp. capacity for 
A.C. drive; one stationary, one portable; complete and equal 
to new in all respects; 60 per cent of new price. Joe Motz, 


937 West St., N. W., Cleveland, Ohio. 





For Sale—36 WK Prest-O-Lite tanks; 2 WC tanks; very 
reasonable. Michigan State Automobile School, 3729 Wood- 
ward Ave., Detroit, Mich. 





For Sale—Largest welding establishment in Greater New 
York. Fully equipped machine and blacksmith shop; 5,235 
square feet ground floor; best location; large income; owner 
retiring on account of ill health; price $30,000; terms, cash. 
Address 58, care The Welding Engineer. 





Wanted—A high grade salesman for oxygen, acetylene, 
welding apparatus and supplies. Chicago territory. Must be 
experienced. Salary and commission. Address 59, care The 
Welding Engineer. 


















W elding— 


putting one and one together. 


That’s what the boss did when he found out 
I was using STANDARD CARBIDE and 
doing the fastest and best work of any man 
on the force. I told him the reason. 


STANDARD CARBIDE is free from all im- 
purities. There is nothing in it to cause the 


flame to flicker or die and thus alow up the 
work. 


MIE i <= 


Then he found out it cost no more than other 
carbides and believe me he did some 


Cutting— 


of estimates and expenses. The boss dis- 
covered that because STANDARD CARBIDE 
burns brighter and lasts longer it is cheaper. 


Now the whole force uses it and we find that 
we can do better work at a lower figure and 
quicker than any other outfit in the business. 


hes Lave Offay 


(EXPERT CUTTER AND WELDER) 


The big blue steel moisture proof drums in which STAND. 
ARD CARBIDE is packed keeps it dry at all times and 


safe to buy in large quantities. Its purity makes it the 
choice of expert welders and cutters. 





Burns Brighter—Lasts Longer 


Standard Carbide Sales Co., Inc. 


Main Office : : 15 West 37th St., New York 
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1%-inch capacities (52 types). 








Make big money repairing Scored Cylinders and 





Current Welding Literature 


WELDED BONDS ON D. C. TRACK CIRCUITS, by C. F. Est- 
wick—Describing operation of 0.7 ohm relay when applied to long 
track circuits; Making readings just after switch is thrown. 
Tests after welded bonds were installed. Installation of 0.7 ohm 
relay. Shunting tests. Operation of relay found to be satisfactory 
except that the shunting is not so good as it is on short track 
circuits.—Railway Signal Engineer, November. 


INDUSTRIAL METHODS OF LIQUEFACTION AND THE 
PRACTICAL APPLICATION GF LOW TEMPERATURES, by 
K. 8. yy AG pe of earlier methods of ooh > pers oxygen, 
leading to the story of the development of the liquid air process. 
Descriptions of the processes of Linde, Claude and Norton, with 
simplified diagrams of the apparatus used in each of these pro- 
cesses. Comparison of the principles involved in the construction 
and operation of each of these plants.—Industrial Gases, London, 
September. 


AUTOMATIC ARC WELDING, by A. K. West—<Applications of 
the precess at the General Electric Company’s Schenectady plant. 
Manufacturing solenoid brake wheels. Seam welding with the 
automatic machine. Repairing armature shafts. Speed of metal 
deposition of the automatic machine as compared to hand welding. 
—American Machinist, November 16. 


FUTURE POSSIBILITIES OF WELDING, by B. C. Tracey—The 
body of this discussion is confined to a listing of the jobs which 
might well be aecomplished by arc welding, in car repair and car 
construction.-—Railway Electrical Engineer, November. 


CUTTING CAST IRON, by A. S. Kinsey—Cast iron cutting is 
inclined to go slowly and is not so perfect as cutting soft steel. 
The kerf is wider and the surface of the cut is. covered with a 
heavy oxide scale. The ignition spot must be bigger and hotter 
than for steel, and the preheating flame must be heavier. Analysis 
of costs shows that exy-acetylene cutting costs only half as much 
as oe cutting on cast iron.—Railway Mehanical Engineer, 
December. 


OXY-ACETYLENE WELDING AS APPLIED TO OIL PIPE 
LINES AND PUMPING STATIONS, by N. E. Wagner—Description 
of the welding of several pipe lines, telling how the crews were 
organized, equipped and supervised. Success in this work was the 
result of care in the selection of equipment, filler material, and 
good welders. Labor saving methods of handling large pipes. In- 
es welding jobs at the pumping station.—Acetylene Journal, 

mber. 


LERNING THE TRAID, by David Baxter—Hints to the beginner 
on how to handle the torch, and the manipulation of the torch and 
filler rod.—Acetylene Journal, December. 


ELECTRIC ARC WELDING OF CAST IRON, by W. H. Namack 
—Part II of a report prepared under the auspices of the American 
Bureau of Welding. The proposed program of research. Specifi- 
cations for testing commercial electrodes. Preparation of samples 
and method of welding and testing. Charts and tables summariz- 
ing the results of tests.—Journal of A. W, S., November. 


STANDARDS FOR RESISTANCE WELDING TRANSFORMERS. 
_ rt of the Resistance Welding Committee.—Journal of 
A. . S., November. 


DAVIS-BOURNONVILLE COMPANY 
was merged with 
AIR REDUCTION SALES COMPANY 
_ on March 17, 1922 
The Oxyacetylene Welding and 


Cutting products 

formerly manufactured by Davis-Bournonville Co. 

Treo) are now made and sold by Air Reduction Sales % 
\ 








under the trade name of “Airco-Davis-Bournonvilie” 
or “Airco-D-B.” : 
(See advertisement of Air Reduction Sales Co. 


) 





Your Shop is not complete without a “WODACK”’ 


“WODACK” Portable Electric Drills and Grinders are more than handy—they are 
indispensable. They cut costs on little jobs and big jobs, getting into the difficult 
places and doing the work quickly and cheaply. Every tool igs fully guaranteed as to 
construction and performance. Made in various sizes and types ranging from ¥ to 


Ask us for a copy of “Electric Drill Facts.” It contains information you ought to have. 
WODACK ELECTRIC TOOL CORPORATION, 43 S. Jefferson St., Chicago, Ill. 





ATTENTION, 


Cracked Water Jackets by the EVER STAY PROCESS. 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND 
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1501 Jackson Street, OMAHA, NEBRASKA 
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WELDERS 





Omaha, Nebr. 
wanted in every city. me thes 
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News Items 


At a meeting of the Chicago Section of the A. S. M. E., hel 
at the Engineers’ Club, Chicago, November 14th, a paper « 

the subject of fusion welding as applied to the constructio: 
of unfired pressure vessels, was read by Mr. Harry Sloa: 
president of the American Society of Refrigerating Enginee: 

Following the reading of the paper there was an open discus 
sion, in which several of the local exponents of good weldin, 
made gallant efforts to remove the existing prejudices agains 
the use of the process. 








The Gibb Instrument Co., of Detroit, manufacturers of 
electric welding equipment, announces the removal of plant 
and offices to Bay City, Mich. For the past two years this 
company has concentrated on the development of automati: 
and semi-automatic arc, spot and seam welders. 


The Compressed Gas Manufacturers’ Association has 
sued a copyrighted bulletin of suggestions for cylinder test 
ing. The purpose of the tests recommended is to provide a 
means of determining certain properties of cylinders which 
have not been revealed by previous test methods, and to 
develop charts and tables which will eliminate a great deal of 
arduous calculations. 


J 


The tenth annual meeting and dinner of the Compressed 
Gas Manufacturers’ Association will be held at the Hotel 
Astor, New York, Monday, January 15, 1923. The meeting 
will be held at 2:00 P. M. and the dinner at 7:00 P. M. 


The Wilson Welder & Metals Co. are now represented ex 
clusively in Maryland, Virginia and the District of Columbia 
by the Alexander Milburn Company, of Baltimore. A large 
stock of welding wire and arc welding machinery is reported 
to be available at this point for distribution throughout the 
territory, and a complete demonstration plant is in operation. 


Mr. A. A. Heller has taken over the management of the 
International Oxygen Company, Newark, N. J., in place of 
Mr. L. W. Hench, secretary and general manager, resigned 


The U. S. Gauge Company announce the appointment of 
Mr. Wm. Rapp as manager of the district office at Chicago 
Mr. Rapp served the company at this office during the period 
of 1914 to 1918, and therefore has a large acquaintance in the 
territory over which he assumes jurisdiction. 





It is reported that the American Welding Co., Carbondale, 
Pa., will shortly start the production of a new heavy tractor, 
and contemplates the erection of a foundry and machine shop 


The Lander Welding Co., 41 Chester Street, Malden, Mass 
has plans under way forthe erection of a new manufacturing 
building. 
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Gow») MANGANESE STEEL 


WELDING RODS 


For Gas Welding 
MANGANESE i2 to 15 Per Cent 


Build Up a TRUE MANGANESE STEEL Wearing Surface with ROL-MAN RODS on Worn Manganese and Carbon, 
Crossings, Frogs, Switches and Track-work. Crusher parts, Dredge-Bucket Lips, Sprocket and Gear Teeth, Rolls, etc. 


ROL-MAN MANGANESE for MAXIMUM WEAR 


Standard Sizes and Lengths—Coated or Bare Samples on Request 
MANGANESE STEEL FORGE CO PHILADELPHIA, PA. 











For Electric Welding 


























Superior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges. Lead Burning and Carbon Burning Out- 
fits, Acetylene Generators. Welding Supplies of Every Description. 
No. 2 Superior Welding and Carbon burning outfit consists of: 











1 Superior Type ““B’’ Welding Torch, passed upon 1 Length of 5-ply Oxygen Hose, 12% ft...........0+. $ 1.50 
he Underwriters. This ‘Torch is heavily a. : 1 Length of 5-ply Acetylene Hose, 12% ft.........+. 1.50 
plated, with metal handle, equipped with 7 two- 4 Hose Clamps .......ccccccvccseccccevccccovccecene -20 
piece copper Welding Tips. No, 1 tip can be used 1 Pate Welding Gaaeles. oc cccccdsccccciveccecctenes 50 
for Radiator Work. on Le a — : po DOG” 5s Va vs 2d505b008 cadescdcoesiocees es 
pI ds cer ecsnttcerctececcteertttal $16.00 8 Cast Irom Hods {1 Pound Gast Tron Flux 
1 Carbon Removing Torch..........csccsccsenceeeces 1.50 8 Brass Rods 1 Pound Brass Flux 3.00 
1 Safety Terch Lighter. ......ccecocecscvcecesscvsce -50 8 Aluminum Rods 1 Pound Aluminum Flux {== 
1 No. 30 Safety Front Oxygen ey by ja ‘ake we, 2 $00.20 
one ™ oe eee ip fh a sala Veueues 24.00 Cutting Tip can be furnished for above Outfit to cut 
1 No. 35 Acetylene Regulator, equipped with one 300- steel up to 2 in. in thickmess...........se-s++++ 5.00 
Ib. Gauge and one 50-lb, Gauge.......sssee-eee 18.00 Packed in carrying CAS€, OXtrR.......esseeeeeeecenes 3.00 
Ne. 2 Superior Welding and Carbon Repair all makes of equipment, 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE ae eg Boe ae CATALOG 
gauge regulators ..........see0.- $69.20 


Agents wanted in unoccupied terri 


No arstPgries,, Welding and carbon = Superior Oxy-Acetylene Machine Co. 
gauge regulators ................ $49.10 Hamilton, Ohio, U. Ss. A. 











This Mark on Weld- 
ing or Cutting 
equipment insures 
efficiency, long life 
and satisfaction. 


Welding Plants, Cut- 
ting Apparatus, Lead 
Burning Outfits, Acet- 
ylene Generators, 


3 Welder’s Accessories. 





SEND FOR CATALOG 


UNITED STATES WELDING CO., Inc. MINNEAPOLIS, MINN., U.S. A. 
| 
| 
| 
| 











Proper protection for the 
acts - 
Bare F t welders’ eyes has been 


given our undivided atten- 


These Hand Shields are 
made of a strong light ; : 
fibre. Our improved tion. Suffice to say we 
Lens holder and ““ESSEN- offer only the proven cor- 
TIALITE” lenses are part rect types. 

of the regular equipment. 

Style “‘D’’, weight only 8 


oz. Style “L”’, weight only Cnet 
a 
CHICAGO, ILL. 


9 oz. 


Send for our new Catalogue No. 17 Style "t 





eel 


50 THE WELDING ENGINEER December, 192 
















CAST IRON RODS 


MADE FROM PIG IRON 
(NO SCRAP USED) 


Round Welding Carbons 
Welding Carbon Plates 
Welding Carbon Paste 


| 

| 
Approximating | 

3.00 %—in Silicon (Result: A soft weld) 
-60%—in Phosphorus (Result: Fluidity) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires and 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman-Everett Foundry Co., 
133-153 So. 20th St., Irvington, N. J. 





Welding Carbon Flour 


Our welding carbon products 
are desi especially 
fer welding operations 


NATIONAL CARBON CO., Inc. 
Cleveland, Ohio San Francisco, Calif. 


U. S. GAUGES] | Specify— 5 


AN ESSENTIAL OF THE éé ” 
OXY-ACETYLENE INDUSTRY MOREY 


A Moisture Proof Aluminum Flux 


U. S. GAUGE CO. Stable, Economical, Marvelous 


44 Beaver St., New York MOREY FLUX & CHEMICAL Co. 




















CHICAGO DETROIT BOSTON 
PHILADELPHIA NEW ORLEANS SAN FRANCISCO Parkesburg, Penna. U. S. A. 
BIRMINGHAM MONTREAL Est. 1912 Inc. 1915 

















Trade Mark 


QUASI-ARC SYSTEM|[ === Go || 


We Manufacture: 











A. C. & D. C. Welding Sets GRIND Those 
Also Weldtrodes for Welds 
High Carbon STRAND 
ig . 
M anese = 
Cast ison | Flexible Shaft Grinders 
- . / Thousands in Use 
oe Oe ees 7 N.A. Strand Co. 
QUASI-ARC WELDTRODE CO., INC. CHICAGO 


THE ELECTRICAL BLDG. 


Peekskill, New York 625 W. Jackson Bled. 























WELDING ROD HOLDERS | }oxYcEN HYDROGEN 








FOR THE OXYACETYLENE WELDER SEAMLESS STEEL CYLINDERS 
75 CENTS EACH, 3 FOR $2.00 I. C. C. SPECIFICATIONS 
Se ee WM. WHARTON JR. & CO., INC. 
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Machine that can be taken to the work. We will do immovable 
jobs anywhere in the world. Do you know any? Write for our 


plan to show 5 ry actual BSNG ~ 


co. 
152-158 Jeliff Ave. Prstee. Waverly Newark, N. J. 
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Acetylene from Cakes 


Compact, clean “‘bricks” that slip easily and 
















quickly into the Carbic portable generator and 
supply highest quality acetylene, without fuss, 


muss or waste—that’s the Carbic system. 


Carbic is a standardized product. Thousands 
of tons of Carbic are made each year, all for 


use in Carbic portable generating equipment. 


As a source of acetylene supply, Carbic is 


serving welding and repair shops, foundries, 





railroads, mines and a multitude of others at 


all points of the compass. 


Let us tell you more about the.Carbic system 
of generating from the Carbic cake. 


CARBIC MANUFACTURING CO. 
Carbic Cakes are DULUTH, MINN. 













4 Cone low pressure, 
cked in sheet sortable enerator. 
pear drums and will New York, 141-149 Centre St. Chicago, 565 W. Washington Blvd. Weight charged 200 
last indefinitely. Boston, 27 School St. Ibs. Listed as stand- 
Stocks carried in . : , fe ae ard by Fire Under- 
principal cities. Warehouses and Representatives in other principal Cities. writers’ Laboratories. 

















@aiéiaagaenae® 


WW 






Trade Mark 


4 NS 





Sip 
‘ 
A ONE BRAND, HIGHEST QUALITY » 
CALCIUM CARBIDE ® 
» 
tw 
oJ 
& 
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The trade name Carbolite has represented 


our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American ‘Carbolite Sales Company 








General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 6 





a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 
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